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Saturated cyclic amine derivatives each 
bearing a CH2-D group on the nitrogen atom 
and a specific group containing a carbocycle 
or a heterocycle on one of the carbon atoms, 
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heterocyclic group, or optionally substituted 
cycloalkyl). These compounds are useful in 
the treatment for CCR3-related diseases. 
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m m m 

7l^K-ttM, 7W^-tt«l^, 7Nk-tt&J»^ 

(Pharmacol. Rev. 50 (4): 515-596, 1998) „ 

£*n lHa»fiR^iajBiffi*0»fPffl*ff5e:t«J»6nT^* (Am. 

J. Med. 98 (2): 196-208, 1995) . 

©tttiifctt, cc^^h >ae#©«y-^-f ^r?**ccR35&«ssife!ssi**fcu 

T Vi -5 (J. Clin. Invest. 99 (2): 178-184, 1997, J. Exp. Med. 190 (2): 267-280, 1999> J. Clin. 
Invest. 100 (5): 1137-1143, 1997, Science 277 (5334): 2005-2007, 1997, Pharmacol. Rev. 
52 (1): 145-176, 2000) o CCR3\tZ\n^BBM^O0k^mM\ZM^mzWtEL, 

(eotaxin), X^-^^vV^lKMCP^Wlc^iijjntTV^ £ tUfimbtlTte* (J. 
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Immunol. 163 (3): 1545-1551, 1999) . tt&NJff U W?M%<D&$lkX.Zf1%W. 

* tC «CCR3l§f4 «$«#A C Jt^Wit fciliD UTVi * (Arthritis Rheum. 44 (5): 
1022-1032, 2001) . foT, CCR3^^1J«, ll#KlfeBL^*i4§8fi!SU ^T^O^* 

^%£&^®jX\$mmT*% (Cell 85(7): 1135-1148,1996). CCR3 

fH*SE^f t*VsTCCR3ttfi®^:«€f SUTVi* (Nature 385 (6617): 645-649, 1997)„ 
CCR3&KMtt£WT&fc£^£bT, tt>7- >SI##:(WO98/04554), k!^ 
v*>, tf^U v>X«tfnU^>l^2ff#:(EP-903349. WO00/29377, WO00/31032^ 
WOOO/31033, WO00/35449, WO00/3545K WO00/35452, WO00/35453, WO00/35454, 
WOOO/35876, WO00/35877)^#B : $tlTV^„ LfrLfcifib, Hft&COfb^&tt* 

'&m*mwfc&mw&L^mm2iisxm-t2>mm±<D!%m (bps, m^m^rs- 



Gte-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -X^-S0 2 -NR 7 -^^> R 7 &R 5 <t V>o b J: fc&o 

wooi/14333-^^IS t tt> TIBfl2*ft3&«W^ar ftT V>5 o 
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R 1 -(Q)-(CR 2 R\-T-( 



N-Z-R 



R 6 W\U?>mrW&-2ftT^T<b£^TV-)im, ZteCH 2 ^ X 1 , X 2 , 
X 3 &ZtX*\tCK 2 X\ZCHR 12 m (R ,2 «C 2 . 3 7^*1/>^F) T&-CO-NR I0 -Xte 
-NR n -CO-NR 10 -^ nttO-6 CgL<te, (CR 2 R\t LTC^7 )V*JlT;Wmt£?lT^ 
X^^C 3 .7^^U7)V^r)Vm). m\tO-U Q}$0. S, NR 9 . CO, CONR 9 , NR 9 CO 
XteCH=CHR 7 £\ RH^Ca.?^^ n 7)\/^)HC^7)V^)Vy 7 U -^(CwJ;!/^^), 
AfD^ 2 ij ;i,(C^7^^;i/)> 7 U -)VS0 2 (C^7)V^Jl), ^xDit'T ^ U ;u 

so 2 (c w 7^^;i/), 7 u -;KCi^7;v^;i/)so 2 , ^niM v ij ;v( Cw 7^^;v)so 2 . 
7 y — s\-ruv-( ? y Jk**^ □7^+;Hc w 7;w^;i/5 1 ^-), 

-NR 7 R 8 > -CONR 23 R 2 \ -S0 2 NR !8 R 19 , -SO 2 R 20 Xtt-COR 25 *TlRftSnTViT I fe>«kVi 
3~14.ft<Z>gt*£> R 7 , R 8 -. R 18 , R 19 -. R^^UCwy^nTJ^JK Ca-y^n 
7JWKC M 7J^)Xfi7x^(C M 7;V*J^§, R 20 «C 3 -<f>£ 
C 3 -7->^ D7;^JKCM7K^)Xtt7x^(C M 7;i/^§, r^ad^x 
N0 2 s CN, ChsTVI^K C M AD7;^;K 7x^p M 7W), C^7)Vn 
C M AD7;V3^i/, S0 2 -C^7J^JK CONH 2 * CQaHRlte M 7;i/3^ ^ 

# ;t,# - ji/)^ e> sir $ nsax®^ $ nx & «t ^ ? x - ji^ -^n^n^ 





(1) R a =H, R b =H (&T» r^^jfb^t/AJ <h-r§); (2) R a =H, R b =2,6-Cl 2 ; (3) R a =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =HRtf (6) R a =4-Cl, 
R b =Ho 




R 3 

(^^rHS, TJl^-;k 7)l*r-)W 77)\str-)\s, 7 7)\,*r-)V, 7V-)V7 
WO98/50534-5§£^fctt, Af^y^CyXf^f >:?*nxT~t? EtPfcS^ 




0i£4\ R 5 teAr-Co- 6 7;WHf£, Y^ArX^NR'R^^n-^tl^l-. ffiSfflteSM 
Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984(C \X >£&#&#ttfU8 Kg 
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*mwmm$, c^zn^x^mmt^^z-D^xwLMm^tc^ 




cm 



a: wMznx^xb&^rv-)]', mm^nx^xh^^um. mmzn 
x^x§&\,*&m%ntzi'2 urjv^jvx&w&znx^xh&^is? urjis 

X: H£\ -R 00 -, 02^7;^— 1/>, C 2 ^7)^~U>, -O-, -S-, -SCK -S0 2 -, 
-NR 4 -, -CCK -C0 2 -> -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -> -NR 4 -CO-NR 5 -, -NR 4 S0 2 -> 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R°°-Os -R 00 -S~, -R°°-SCK -R 00 -SO 2 -, -R°°-NR 4 ^ 
-R°°-CO-> -R 00 -O-CO-> -R 00 -CO 2 -, -R°°-CONR 4 -> -R°°-NR 4 CCK -R°°-NR 4 -C0 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -> -R 00 -SO 2 NR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R 00 -, -NR 4 -R°°-> -CO-R 00 - , -CONR 4 -R°°- , -NR 4 C0-R°°-> 
-NR 4 -CO-NR 5 -R°°^ -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -XH-O-CO-NR 4 -R 00 - ; 
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R 00 : WmtlT^Tb£^CM7)V*U> ; 

R 4 RtfR 5 : m-Xfcm^ZMfcoX, YLX\tC x ^7)V^)V ; l^V>teR 4 <hR 5 #- 



r 3 : ad^x -r°, c 2 ^7;i/^--;v, c 2 .67;i/^-;i/, -oh> -sh, -n(rV 

-CHO, -C0 2 R 4 > -CON(R 4 ) 2 , -NR 4 CO-R°, -NR^CKfi^tlTt^Tfccfc^T 
•J— -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°x -NR 4 S0 2 -(g^£ tlWTfc <fcV>7 
U— ;i/)> -O-R 0 , -S-R°> -SO-R 0 , -S0 2 -R°, -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(g$£ 

R° : g$l£ tlT^T «k KCm7)V*)V ; 
k: 0, 1X\%2; 

Y : -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -> -CO-, -R 00 -NR 4 CO-, -C 2 ^T)^ =L V >-CONR 4 -, 
-C 2 ^7;l/^rr:U>-NR 4 CO-, -C 2 . 6 7;P^rr:l/>-CONR 4 -, -C 2 *T )V*r—U> 
-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-> -S-R°°-CONR 4 -, -S-R 00 -NR 4 CCK 
-SO-R°°-CONR 4 -, -SO-R 00 -NR 4 CO-> -NR 4 -R°°-NR 4 CO-, -S0 2 NR 4 -> -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R°°-0-, -C(=N-C0 2 C M 7;l^=^;l')-NR 4 -, 
-C(=N-S0 2 C M 7 )V * JW-NR 4 - > -C(=N-S0 2 NH 2 )-NR 4 - , -C(=CH-N0 2 )-NR 4 - X » 
-C(=N-CN)-NR 4 - ; 

R^RZSr 22 : m-X\ZKWzmfevT, -H, -R°, AD^rX -OH, -0-C M 7;P^- 
-CN, -CONH 2 , -C0 2 HX^-C0 2 -C,^7;l/^;i/ ; SWiR^StfR^-ftt 

n : 0, 1X&2 ; 

D: ltifc£R , £l'-5fi}rrs* ^X«-^7U-;P ; 
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R 1 : -R n , -Z l -R 0 X\Z-Z 2 -R l2 T'7F;2n%& : 

Z 1 : -O-N -S-, -SO-, -S0 2 -, -NR 4 -% -CO-, -CO2-, -CONR 4 -> -NR 4 CO-> 
-NR 4 -CO-NR 5 -, -NR 4 S02-, -S0 2 NR 4 -, -NR 4 -C0 2 -> -R°°-CK -R o0 -S-, -R 00 -SCK 
-R 00 -SO 2 -, -R 09 -NR 4 -, -R°°-CCK -R°°-CONR 4 -, -R 00 -NR 4 CO-> -R°°-NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -v -R 00 -SO 2 NR 4 -Xte-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -, Cw7>$r- V >, CmT^- V X -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-SO 2 -R 00 -, -NR 4 -R 00 -% -CO-R 00 -, -CONR 4 -R 00 -> -NR 4 CO-R 00 -> -NR 4 -CO-NR 5 -R 00 -> 
-NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -, -NR^COz-R^-XteZ 1 KlSBfRCDS ; 

Y^-CONR 4 -X«-NR 4 CONR 5 -TfeO, (i)Xfrl&-£\ -R 00 -, -CK -R 00 -SO 2 - 

Xte-SO 2 -R 00 -, (ii) X#-S0 2 -, -NR 4 -> -NR 4 CO-> -NR 4 SO z -, -NR^R^-Xtt-R 00 -^ 
#0, A^fi©i/^D7;W, (iii) Xfr-R 00 -NR 4 -> -R 00 -NR 4 -CO-Xte 
-r 00 -nr 4 so 2 -, fro, Ad^fi^©v^n7;Wl/X«liBtfe©7xr:;K (iv) 
xfr-co-, fro, a^(ad^>, no 2 , cn, d^Wk /\ny>T?ti$ 

ff^£ftfcc,.67;i^;i/), so 2 -c,. 6 7;i^;k conh 2 , co 2 H&r>*co 2 -c,. 6 7;i/ 

^^fr^SiR^n^SO^TS^^nTViTfeJcV^x^K (v)Xfr* 
-S0 2 -, -CO-Xft-R 00 -CO-, R^r^R^ifelCH, frO, B#^IIB 1 T&&g 

Mfc, #589§fck ^ (i) T^^n^^#jx^^^w(cf^$n^>^^ 
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A:H, B&£nTWfc«kV>7U-;k Jt&SftTWb J;ViAxO^> S& 

7;wp ; 

x -r 00 -, c^Jfrtr-vy, C 2 . 6 7)V*-V>, -0-, -S-, -so-, -so 2 -, 

-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 SO a -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R°°-SO-, -R 00 -SO 2 -, -R°°-NR 4 -, 
-R 00 -CO-, -R°°-0-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R°°-S0 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 - > -CONR 4 -R 00 - , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 

r 00 : mm^nx^xh^c^yjv^ruy ■, 

R 4 &tfR 5 : lig-XteSWcJIftoT, HXttC M 7;P+;P ; ^^«R 4 tR 5 75t- 



r>: /\u¥>, -r\ c 1 *7)\/'r~)W c 2 ^7;v^-;p, -oh, -sh, -ncrV 



U— -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(fi&£ftWr t> £1^7 
U— -O-R 0 , -S-R°, -SO-R 0 , -S0 2 -R°, -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(fiM£ 
tLX^Xb<k^7V-)l) ; 
R° : M^tlX^Xh £ \,*Cm7)V*)V ; 
k: 0, 

W : CHXteN ; 

Y:-CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 *7 




-CHO, -C0 2 R' 



: 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(ffi&$m:^T feet 1^7 
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;V^--l^>-CONR 4 -, -C 2 . 6 7Jl/^r~lx>-NR 4 CO-, -C 2 ^7;i/^l/>-C0NR 4 -, 
-C 2 . 6 7;^:il/>-NR 4 CO-> -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R°°-NR 4 CO- * -SO-R°°-CONR 4 - > -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CCK -S0 2 NR 4 -, -R°°-S0 2 NR 4 -, -NR 4 CONR 5 -, -CO r , -0-CO-NR 4 -, 
-O-R 00 -, -R 00 -CK -C(=N-C0 2 C M 7;i/+;P)-NR 4 -, -C(=N-S0 2 C ] . 4 7;l'^;i')-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -X«-C(=N-CN)-NR 4 - ; 
R^&tfR 22 : W-XttSVMcH&^T, -H, -R<\ AD^X -OH, -O-C^Tfr* 
)V, -CN> -CONH 2 , -C0 2 HX«-C0 2r Ci. 6 7;V^;i/ ; m^tR 2 *%.ZSR n tf-&£ 
^oT^VMMUT^J;<, ifc WiR^RtfR 22 **--* tfi-D Tax □ M 

n : 0, 1X\$2 ; 

(va) 

7^^^^g1". £7c, A#*H, X^&££\ B^7xZJK ^O, Y^CONH©® 

Y^-CONR 4 -X{i-NR 4 CONR 5 -TS0, (i)X^l£-&, -R 00 -, -CK -R°°-S0 2 - 

X^-S0 2 -R°°-, (ii) X#-S0 2 -, -NR 4 -, -NR 4 CCK -NR 4 S02-, -NR^R^-Xta-R^-S-, 
fr-O* AtfMm&OzsZUTfr^JV. (iii) X^-R°°-NR 4 -, -R°°-NR 4 -CO-X« 
-R 00 -NR 4 SO 2 -, A«i©->^7 U 7MMSiti<D7xZJK (iv) 

fr-O. At)HJ\u¥>, N0 2 > CN, Ci-^Wk ;nd^>tS^^ 
nfcC w 7Jl/^, C w 7;V^rl/>-7xr:;K 0-C,^7;^Jk 0-(AD^>t 

M^tifcc,^;^;^, scvc^m^k conh 2 , co 2 hs^co 2 -c,. 6 7;1' 

*)l)ftZMfcl£nZ>&(D?>.XWWkZftX^X%&^7x.-)V, (v)X^ 
-S0 2 -, -CO-X«-R 00 -CO-> R 2l RtfR 22 tft>b\ZH, ^O, B«fT'^§i 
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*3Mk x5p;k yptf;K v:/ntr;k f^jv, -rv7^;k t-^k ^> 
&i~4(D7)V*u>i?&y)^z0i£L<fc*^\/>Rz$jL?u>r&%o rc 2 ^ 

©7;P^^l/>T^O> IdfSb<tt-CH=CH-t^§. rc 2 ^7;^^i/>j 
K>, %.iz$?£L<\%-C=C-X*foZ> 0 I7\n^>j |J, F, CI, B r^I^t. 

;k ~>^d^>^;k s/^d^->;1/t^^>o r«$nfe->^n7;v^;pj 

# £ L < tejgsim 6-10 ©-m~H^^^7K^ST^ D , L < «/ ^ 

«££^u tufa r7u-;pj, r^7 7 D7;wi'j, mm^nrc^^ayj^jvj 

;k tru^rjk -f^/'J/k tfn«j;k trou^k ^xzjk ^u;k ^ 
7VU;k tf^^/u;k 7:f7yu;k =fr*uvu;k <y**u-y*u;k 
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tf^7^;K 7-fe7\°~;k ^7W-;k fh7t hp7^-;k 

bXte, 3-7+Ft*^ D [3.2.2] ;j->-3--OW 8-7ift*v£ □ [3.2.1]*^ #>-8--f 

ji^w&nso r^^^foAxn^sj tbx«, Mis iaxossj ©1*1, 
mmvi&Qs Li-* i,2-, i,3-, i,4-, 2,3-xm,4-v^ )i'm®mmtiLmtf&mzw$i 

X#3„ 09 A If, r7xn;^e>^:§-«j 1,2-, l,3-Xai,4-7i-U> 

rsjft$nxvvrfc<kv\i r«j r^-xttS^«§>StlSS:i 
~5ffl3rbxv>&;r£j £^"T= 

ra^nxv^xfe^^c-fiT^^i/j Rtf mm^nx^x^x^^ 

a»:-ADy>, .S/^n7K;k -AfDf, -7 0~)W -OH, -0-C w 7;i/+ 

;k -o-7U-;k -o-->^nyjMrjk -o-Afoi, -nh-7U-;k -nh--># 

□ 7;i/*;k -NH-A-^P^, -NH 2 , -NH-C,.^; -N(C^7;i/+;i/) 2 ^ -CONH 2 , 

-conh-c,^7;p4 i ;p, -NHco-c ] . 6 7;i/4 i ;i/, -conccmT;^;^ -co 2 -c,. 6 7 

-C0 2 H, -S0 3 H, -S0 2 NH 2 , -NO2RIX-CN.. 

rg^$tix^xt>cfc^7U-;i/j, rfiii$nxv>x ! fe«kv^xallj, 
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T?i*sn&c M 7M;i/ (cF 3 m), -onxm^ntcc^yjv^jv, -coon~ee 
$i£tifcc,. 6 7;wk -coNH2Tgm$nfec,. 6 7;i/^;i/, -cNTfi^^nfcc,^ 

OH, CN, N0 2 , NH 2 , CONH 2 , Cb 2 -Ci. 3 7;V^;i/, AD^r>Tg^2tlT^T i b 

ctvic,.37;i/^;i/, o-(/ND^r>Tg^^nT^Tt)J;v^c 1 .37;i/+;U)S:t;so2-(/\ 
□^>Ttt^^nT^T%ct^ci. 3 7;i/^;i/)^e»3i^^n-g>aTg^$nfc7x 

teU C,^7 ;U^r 1/ >CD3& * X W:5fcffi| (CO, S&OW ^I^$ni.AfDlf lflX 
&2&WA£nfcS£SU MsJI^M^^tlT (SOX«S0 2 ) ^XbX<. 

^m=f- fevL^tc^y )V*)V*^-f ho -ch 2 ch 2 -, -o-ch 2 ch 2 -, -CH 2 -0-CH r , 

-0-CH 2 CH 2 -0-> -CH 2 -S-CH 2 -> -CH 2 -S(0)-CH 2 -, -CH 2 -N(CH 3 )-CH 2 -75^^e>n, ft 
£ b < ^-CHzCHa-S^-CHz-O-CHa-T^-So 

*mmik&y>) (i) x& (n) fc&^x, mm^xuR^m^m^-r^^ 

^mit^ (I) Xte (H) £&^T, fftu^^ti^T0M-eg§ : 

$tiT^Tfectv^>^n7;i/^;j/-e^§^%. S{c$?£b<«\ mmznx^ 

X OH, CN, NO z , NH 2 , CONH 2 , C0 2 -C,. 3 7;i'4 i ;W AD^r>T-B^£tlTt^ 
Xb£^Ci.i7)l*)l, 0-(AD^r>T«^$nTViTl)ctViC 1 . 3 7;WI/)^tX 
S0 2 -(/ND^>T*gm$nTV^Tfe^^C I . 3 7;i/^)^e>MK^n-5STfet), ^ 

Mg^s^i~5©, ft£v<m~3M%Lxb&\,K mz, mmw&&%im&> 
iz'ptzK tb 1 m®wMm%%t&<t£Wtf$.L\,\ 
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-3fiOADy>, OH, CN, N0 2 , NH 2 > CONH 2 , C0 2 -C^T )V^r)\^, AD$*> 
nT V^T ct ^Ci. 3 7;b3r Jk 0-(A d >Tfi^$ tlT V^T ^ <fc V>d. 3 

7;v+;i/)Rt;so2-(/N n ? >tb$ $ nx ^ £ v^c^t; e. -iiiR^ n 

(ii) Xfr\ -R 00 -, -0-> -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-> -S0 2 NR 4 -, -R°°-0-, 
-R 00 -S-, -R 00 -SO2-, -R°°-CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
X^NR 4 -R 00 -T&Sftim R 00 i:L,T«C,.3T;i/^U>, #fcCH 2 ^$? 

(iii) B^ *XD X^n^'fb^o Mfc$?£L<te, V^'7i^5^§ 

5~6 loflAfDl* £&£-«x&3>ft-S-ti 0 illl'NT 

(iv) Y^\ -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 -6 
T)V5-- l^>-CONR 4 -, -C 2 . 6 T^err:l/>-NR 4 CO-, -C^T^-l^-CONR 4 -, 
-C 2 . 6 T^^-l/>-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R°°-CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 -Tfe^^'&tlo £D 
£?£L<&, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -S0 2 NR 4 -Xte-NR 4 CONR 5 - 
T*&Z>it£%o Hfc$fSb<«, -CONR 4 -, -NR 4 CO-Xte-NR 4 CONR 5 -, 

h < -CONR 4 -X «-NR 4 CO-T h 3 \ 

m^t, Y^, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-Xte-C(=N-CN)-NR 4 -T& 
Z>fc£;m a ~M.iZffr%L<\^ -O-R 00 -, -R°°-0-X«-C(=N-CN)-NR 4 -T^§^t!o 
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R 21 R 22 / / N 

(vi)D#, (AD^X CN> ;NDy>XttOHT«ll$nTViTt>J:^C w 7;Wk 

Any >x ttoH-efi$ $ nx ViT t> «k 7 U -;k a d y >x ttOHTift $ n 

z.z.\z, z'tbxtt, o, s, c,. 3 7;i/+i/X o-Ci. 3 7;i/^i/>^tXc,. 3 7;^ix 
vic,^7 cnr a d y >^ t> n-s b%£"?b& $ nfc^- 7 

#ss9Hb£* (i) x« (n) 00%, mhB^v^it^mtvx\mr<Dit^ 

(S)-N2-(2-7 DD7i- ;i/)-Nl-{exo-8-[(6-7;i/^-D^-7^ l^>-2-^;V)^5 :, ;i']-8-7 
fk'y^ □ [3.2.1]:*-* 9>-3-'()V) fcT o U 5? >-l,2-5> * *1f 5 
(S)-Nl-{exo-8-[(6-7;i/^-D^-7* l/>-2-<;l/)^^]-8-7lf fcf^ U[32.Y\*t7$ 
>-3--f ^)-N2-(2-— h n 7xZ*) h° □ U v >-l,2- v^;i/^^+f-5 h\ (S)-N2-(2,6- 
>5 7 U □ 7 x — ;i/)-Nl- { exo-8-[(6- 7;i/^D^-7*W >-2--T ;P) ^ ^^]-8- 7 If If v 
* O [3.2.1]** * >-3--Y ;]/} t: □ U 5?>-l>5?*;U#^5 h\ (S)-Nl-{exo-8-[(6- 
7 JU* P ir 7 7 1/ >-2--f )V)* ^;i/]-8-7lf t: ->7 P [3.2.1]** * >_3--f Jl/}-N2-(2- 
h U 7MD^^7x-Jl^)k"n ij ^>-l,2-v^;i/^^5 (S)-N2-(2-7 P P 
■4-t KP^r->7xn;i/)-Nl-{exo-8-[(6-7;^P^-7* l/>-2--f;P)^5 1 ;i']-8-7if 
fcf*>* P[3.2.1]** * >-3--T tfn U K> (S)-N2-(2-* P 

D-5-tFO^>7x -;W>Nl-{exo-8-[(6-7 P ^ 7 7 P >-2--f ^ ^)V)-S-7 
if t: S>7 P [3.2.1]*- 7 7 >-3--f ;V) tf O U v>-l,2-> J *;i/^^+|-5 K, (S)-N2-(2-7 
DD-5-th*0^>7x- ;U)-N1- { l-[(6- 7;i/^-P^771/ >-2--f ;i/> ^ ^;V] tf ^ u 

-7>-4--r ;p) tf p u 5?>-i^-s?*;w#4iJ-5 h\ (sw-v7;7x- 

^)-NlMexo-8-[(6-7;i/^P^77 l/>-2-<;i/)^^]-8-7lf tf->* P[3.2.1]*** 
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^>X75 h\ 2-[(2-^7 □D7x-;i/)7,;i/7 7-;V]-N-{exo-8-[(6-7;i/^D^-7^ 1/ 
>-2-^)*3\>l/j-8-71f fcf->7 P[3.2.1]:t77>-3-f ;U}^>X7$ h\ (Site- 
s' 7 / 7 x J * ->)^ ^;V]-N-{exo-8-[(6-7 □ ± 7 7 1/ >-2--f JP)^ ^)Vy8-7 
If^is? D[3.2A]*P ? >-3-1 )l>}¥ UVzJy-l-tDltfttS. h\ (S)-l-(N-'>7; 
-N- { exo-8-[(6- 7 JW" P ± 7 7 1/ >-2--f )V) * ^;U]-8-7 If t'y 7 D [3.2. 1] ^ 7 7 > 
-3-^;V)*;Wt5 5 h^;i')-N^2-v7/7x-;i/)fcfDU> ? >-2-^^^^+)-^ h\ 
N-{exo-8-[(6-7JU^P^-77 l/>-2-< Jl/)*^]-8-71f tf->7 D[3.2.1]^77 >-3- 
-r;P}-2-t HD^v-6-(k°^U7>-l-^;^-;i/)^>X75 h\ 2-(7ifA°>-l-^;P 
7jf - ;W)-N-{exo-8-[(6- 7 P 1 7 7 1/ >-2--f )V)* ^;V]-8-71f ky^O [3.2.1]^ 
^^>-M;P}^>X7$ H, N-{exo-8-[(6-7;V^-D^-77l^>-2--r;V)^^]-8- 
7 If k*->7 D[3.2.1]^77 >-3--r;i^)-3-(k°^U ^>-l-;^fc;i>)k; U ~7>-4-#;k 
tf3r+r5 FR^'2-(3-71fh^>7U [3.2.2]y^->-3-*;i/^^;i/)-N-{exo-8-[(6-7;i/^- 

p -y 7 7 1/ >-2--r ;io ;* 5^;^-8- 7 tf t^> 7 p [3.2. i] ^- 7 7 >-3--r ;i/ ) ^ > X7 ^ h o 

(I) (n) (J£TF, ¥fc r^BJfb^tlJ <hPl§fH-r?)^i:^ 

&fcs *mmfc&m (i) r# (n) £#ft£&^T#fgwb^!x«^ 

K^'y7*^^T§S<tUT«, MAff, Prog. Med., 5, 2157-2161 (1985)^> 
ftOii^J (^JH»0, 1990^)f£7##^|£ftl63-198fc:fBm©^W £>n£ e 

#3S§Hft£$& (I) Rtf (n) fck K#JpifixttjE^ScDSSK:«fcoTtt 

II, ft*,- 7*D fcf:fr>fc, ya^I, ?D>|, 3Ajrfc T-f 
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e>n?>o ^ic, *mm. ^mmit^ ( i ) (n) ms\z^o^<D%m(D^ 
*mwfc&% ( i ) ik.T$ (n) t^ifcsit ^(Dm^fe&zwmmmo 

^yfrmm&mtfZZttfTZ, ^tl^©«iitbT, 0iRtf^U-> (Greene) 
TkXSVvV (Wuts) Tprotective Groups in Organic Synthesis 2 J}g)j \Z^dM<D 

#:0D — : gPO'fb'&#?f^:. HUfck WO98/37064s EP^16581, GB-1345872, WO98/50534 
-St&^RlKEur. J. Med. Chem. - Chim. Then, 19: 105, 1984 \Z *IT£ D > "ttl £ 
\zm7K<Dl5fe~e®%\ZA&T?%%o 

£xt, *mw<D®M<t&y>i (n) (Dimmum.^m^mmt^o 
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. U)V-fo-)V4k) (Ob) 

*mm\z> it^m (ma) zfc&m (rv) ra^tSut^D (n a ) £ 

fc, (V) tKfotS^ZZ t\Z£K>m&®Z>J5&~?$>Z>o £ L ] CD^ 

IS»<hbT«, MMAO^-'X 7x-;i/X^7 7^1/, 1H-^>VNUTV-^ 

/^~>, d-eT^+jKco-o, c w T;i/+;i/-o-co-o, jyHim ilconmmt 

75Fte£t> (Ha) 75>ft^tl (Ufa) tL**«»«JiT»S^«» (rv) 

$©Any>fc0Hfe;!K3M& i^X^X— t-)W fh7kHD75>(IHF), S?:* 
^f>fOI-f;HS, N.N-y/^jl/ATS K(DMF)<¥©TOttffiFjK*, ^ 
T-JDlT, £r£L<«, -20 t C~60t:TlT-5. mM ($F*L<«* HJX^JKT 

5 x ^-rvyptf;i/x^;i/T5X n-^?jrwj>, fjyx 4-<n,n->> 

^^;i/75/)tfU^>#) ©#£Tfc£J5S£i*:5©#, R**H»fcJiffS*-5 

±-c^rfiJ^«^*s&s. L'#OHT&s;fr;i/#>iHfc;£% (rv) ffln 

Jfr&SI (l>5?^£n^*5/;W&;M$$M , 5 K(DCC), l-i^I/-3-[3-(y^^7$ 
yj^aw^M^s H(WSQ^ *;p^x;i/>?< 5^y_;p (CDI)> B opii3l 

(Aidrich, *BD), ^7xx^U>K75?K(dppa)^) £5#£#f;: £ D , i§£Jc 
ioTH mzmm MX\& N-kHo+'>7^*>M$H (HONSu)s l-hH 
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n*>"oi/hU7V-j]/ (hobo m) ©#&t, vtmm&'v&zm&tmz 

mU®mr73.>fc&® (ma) tW£>ZitZ>z.t£.£-oTT$. Fik^m (Ha) 

%nz>zttfx°%z>o *mmk£%?} (na) \z^x, B^^m^umr 

xji^yj^FikSM (m>) tt> SSftpli (v) iiufB7~>;Wfc;£&£ 
l«(D&#T&J&£ff -5 c t \z <fc D £ t^T^ 3 . 

X^-CONH-, -NHCCK -NHSO2-, -SO2NH-, -R°°-CONR 4 -, -R 00 -NR 4 CCK 
-R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 -> -CONR 4 -R°°-, -NR 4 CO-R°°-> -NR 4 S0 2 -R°°-, -S0 2 NR 4 -R°°- 

<D%mz&.r>itifo?z>x*mmr z. tx\ mmit^zmmtz z. ttfx^z, 

R 21 R 22 A-XB-NH 2 R 21 R 2 2 

HOOC^ N [0 (T Z<U 5 A-X-B-NHCO^^) 
(mb) (He) 

*©S^;v^>m^% (mb) iT^Xb-gr^ (vi) ^EOS^seittJ: 
«BWb£#? (nc) £#3#&T-&S„ ^raig^fc^tj-^7->;W^JSi 
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R 21 R 22 

A-X-B-S0 2 -N=C=0 ^ A-X-B-e-Nv-N-K 5\T D 

(vn) (7Ji^-;i^i/74b) A I ^r>n^ 

Odd) 

A-X-B-COL 1 R 21 R 22 



(IV) (ma) 
A-XB-N=C=0 



-TO© 



A-X-B-CONH, OX) v ( ^™> & ml 

\ (He) 



ho-i- ;i\ l D ) \ r21 r22 



o 

(no 

#Mffi«7=L>fb^#i (ma) xa7J^-;w^#i (mc) £-fv~>7^— hit 
&m (vn) xUm*fcfo2-&Z>zt\z£r)*mwlk&W) (nd) ~ (m) 

x;i/^n;i/r>i/7 (nd) ftj&T zzM-M v->7±— hfc£*» (vn) 
£75>fb£$J (ma) £liteSli-azfctcJ;9fc&n*. Aoy« 

igft^tiii^xaiiiT, ^MT-numT^n^n^o kj&\z^lt\$. it 

%m (ma) \zfthx-iv-s7i—hit&m (vn) £^SXf2Mf!lf;:ffl^££<t^ 

^W7fb^t» (ne) m$*)vn*?-hit^m (m) it, 75>j^ti (ma) x 
\$7)l>n-Mk&%} (mc) S*HS*r*< v*/7i— Mfr&*(K)£* m&xM=. 
)l^U7ittmmU(D^WTX^^^Zt\Z^ri^ion^ 0 ^V^7i--b 
ik&WlQX)^ #Jft1"*R7^K®Oirtiiisefo &5V>fcfc, -»73 K{b£t/(Vm) 
©Hofmann£$^£«fc D M§R367$>h*WU #;1^>^©£^M^#: 
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**^«aV)tDEPAi:0S*lC«kO»jfiT?fr*. 

tit, VUJikGW (ne) tt, Mta©;&;ws>IMfc;£* (mb) «k daub traits 

fcbT#6na^fV'>7^— 7^Xb£^ (VI) tRJ&Zlk&Z.ttZ.&'o 

Hfc, W7to&m (He) H\ 75>^tl (ffla) t (VI) Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fBfc07j?£K: <fc D * S^X-fr >, 
h'J*XyX CDL ^□D«4-^h07i-JK ^DD^l7xZ;i/^CD^ 

9^75 >, ^VyntfJU^TSX l,8-^71ft'^7a[5A0]7>x7-7- 
x>^) xttM^a (^lt**^h'J^A«) #£T> T^fl^tt (ma) X 
tt (vi) ©-#*#;*y>«HK#T8i3U #v^fc5-7j07$>fbi^ (if* 

t<«, o.5~2^») &Kfo-z j &z>^£\z&r>mm.'v%z>. w^RfemmM 

0-50^XttM^lnlWiirFTi~24l»Ma*ffton*. ^ao?f||4.-hD 
7 x « £ a n 7 x - ;v § M f * «f M#T & § 7 x = jvx )l A 

stc, tmv\s7fc&vs<D&&m£mm\z\sX, 75>m ana) 0^0 

\z7)V3-Mt^m (mc) £jbv>t, a*0*;i/n-7-h#s»jfiT**. 

R a P H R^-L3 R 21 R 22 

A -,B-CO N H^0 ^ A-X-B-CO^^) 

(Ha) (Eg) 
(^4>L 3 MflllS^^-ro i^TIWI^o) 

*«t6»4»i«ttT»6n«ft^« (na) o7)v*Mkfrm\z&y)*mMk&® 

(Eg) £SeiT37j£T&S 0 ^CIT, MllL 3 iLTH «AtfAD^>, 
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R 21 R 22 (XHa) R 21 R 22 

(xnb) 

#©{£«7$>fb£-tf (xi) ffc£$& (xna) X\$cxm>)tKJfcZit:Z>ct\z 
£D> #fSWfc£S& (n) *#*^FffiT»*. 
7)V*MtRfo\Z* 7SXb1^ (XI) ilM^lJ (XHa) t*. 3r«pHb 

7ir h~ h U^DMRDMAXfcN-pWl'tfO U F>*©EJ6teTOtt&*li*, 

M5nW7;i/^JHbSiStt, 75>fc£*j (xi) Wb£tKxnb)££\ M 

#)J (3§4M> 20#, 1992^, 300) #£lBtt©#&&*$§tf &n*. 
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V o r w r22 




(Hm) 

#8{&«7$>te£ft (la) £\ ^*(Xma)Xtt(XIIlb)i:SjeSli:-5^a:fcJ; 
0, *$8«flr&* (nk) xtt (nm) *»*:£SsT&*. 

(On) (Ep) 

(En) t*«^R^*(XIV)**y^ , U>^$-&, *^BJ^ 

% (n P ) iiiifc, MSL 4 tbT(l ao^>, hU7;v^n 

jwpxx, 7;p*;uffl^^ wrens. 

Comprehensive Organic Synthesis, 3, 481, 1991f3lfc©3&&fcf<EV^ X— 
t-;HR, #«Ms**«$©Ej6fcTOtefc*»*, fh7^ (h>J7x-j|/ 
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A-X<^ N H ♦ H 2N -^^©— ^f»^fe 
(XV) (ma) r (Hq) 

(iC^ R«CN^£j*"f.) 

Y(rC(^m)NH-)tM^-r^^mit^ (Hq) £#&;££T&3„ 

Kl&ft, 7$ (XV) (ma) SrfflV^ Comprehensive Organic Functional 

Group Transformation, 6: 639, 1995Xtej\ Med. Chem, 41: 271, 1998fcfBffcCD2rffifc 

Bifi^t OlilfTfeS wiMWl-^ L T Y(-C(=NR)NH-) t ^tSft^ll (Br) 

SI9§S1& 

Y*«-C(-C-NQz)NH-T»«*58^b^«J (lis) 75>ffr&#> (ffla) (XV) 
£JB Pharmazie,50: 12, 1995X«US-5030738^^#^fB^©^(C^oTM3gT 

(XVI) N/ (Ht) 

B^tr^/U $»Tfc**56IHb#4& (Ht) «U J. Chem. Soc, Perkin Trans.l, 
1712-1720 (1975)> J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)& ^Tetrahedron Lett., 
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33, 5209-5212 (1992) fcEfca^&fcftoTttfi-pS*. 

*5i5W^^«S»jfi-r«fc»©IR«fl:^* (ma), (nib), (mc) (xi) tt, 

R 21 R 22 (Xna) R 21 R 22 



(xvna) ( f^| ;Hb) (xvma) 



r w r22 r21 R 22 

^oc^^^P 2 ooc^^ Dj 

(XVHb) (XVfflb) 



R 21 R 22 R 21 R 22 




HO+' V ^7T~~* HO 



) n xte (xnb) 
(xvnc) (mc) 

(ma) , (mb) Rzf (mc) "tn^nttfo-fz 7 ^ Xb£ft (xvna) , 
(xvnb) Xlt (xvnc) it&m (xna) xtt (xnb) «t> mzfgsmfeoyjv 

R 21 R 22 3 A-X-B-COL 1 R 21 R^g R^R 22 

h 2 n>V P ^XL^ a -x-b-conh^ n ; P - a-x-b-conh^ 

(XDC) (XX) (XIa) 

y#75 F*-e»*fc£* (xia) »jgi«fetratt<o7->;wbK«fc«ko«jfi 
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*z> z. ttfuzz, mm i RU2 \z7Ft&mmi>K p 2 %.zs? 3 \$, me rprotective 

Groups in Organic Synthesis (H 2 Kg) J £f2lfe£tlfc7 5 7 jl/^S^l/g'© 

7$ Fm<D7mfcv^i±yj)/$-v^$7>\z£zwKK^ xjvy^f-)ix 

UX)V*-)Vmt, 7,)V7 7-)Vm<D-**V> (Aldrich, *ffl) ^m-^PDii^ 

mm, mm\$, mm, mm, Mit, mm* nmsk. u^h*f?74- 
*y-t;pw, nusflom. twii» mim\z&z>ma&5; xu, 

Ji<ife-o©^ttJ&Wm 09*ttR*F, v>-h-;k 7* WW, tKD+ 
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©i^im trasn, «*3W, ®mm&ttLx»T%&\,\ 
warn* smj, wai^tyK :ft5»«^fU7« 

b < ftO.l ~ 10 mg/kg/^jl £ * D , E n& 1 ® T & S 2 #M 4 0 #T8!# 
T^>o lBOSm M^fcD #50.0001^ 6 10 mg^cg 
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*w§it *m<Dmftm(D&MT~$>z><®m2 000-25745 mommw 

a 

2-^dO-5-* h^->7-U >i^l2.0 gW47%^b7K^7K^10 ml^ltllO 

: A*+J->=1 : 3)bT> 3-7 5 J -4-^7 DP7x7 —^(723 mg)$rt#fc 0 

1 b 

o-T$y 7i/- ^500 mg©y^nD/^>7.4 ml^fcy- D Dt-:7*3\>W>5;<^ 
;i/->^>691mg, ^^V-Jl^mgSrjD*-, SST-BM#lfc„ SJS^^tK 

tco li^ y U *y W 7 o? h if7 7^ -(illfJI^ : A W>=i : 15) 

1 c ~ 1 g . 

##0U bt»LT> ###J1 c-1 g^b^^»bfe. 

2 a 

###|2 b&tf2 c 
###J 2 d 
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2-^7 D D^>if ^ffl MonatsheftefurChemie, 96: 182, 1965fBi££>7j 

^ttot, 2- (2-^D07z-Jl/7;i/77-^) ^EW^Migbfeo 
###14 

2-^DD$im 2-^DD7-UX ^gtfj'J^A, fflTO^DMF©^^^ 
^«-«^iDAfeo SPt^MM^ SM^Ii *ffi[L 
T, 2-(2-^ D U7^-)lT$J)$:M.Wn%:mM&}m , \<k®fot LTtffc. 

Fmoc-yo U >(ECF» Fmoc-Pro-OH) SOOmgOv 5 ^ p >3mlM(C^b^ 

- hD7-U>90mg, fc°U v>0.07mL 5?* PD^^>3mlSin^.3W^Lfeo 

>=1 :8)7?ftMLT\ (S)-7;Vt l/>-9--f ;W 2-[N-(2-- h D 7 xZJl/)* jWt 
^;i/]k°D U S?>-l-*;PaJ«*5/l^- h(67 mg)&®tz a 
##f!l6~9S^3 5 

###J5i:|lMtl}CLT, mm6~9RZ*3 5(D{k&m%my£Vtc 0 
# #09 1 0 

Fmoc-Pro-OH 500 rag, ^>yJl/75 >0.18mh BopIit^721 mgS^y-f 77*0 tf 
;VX^;VT5 >0.52 ml^v^ D n*?>5 ml»;L, ^j®T20#^4O^^L^:. 

;V)tfD ij v ? >7j;V*^^l/- h(669mg)£#£ 0 
## $1 11-24 

##0iJ 1 0 ilWIilfcLT, 11-24 <D{k&w%m&vrco 
##M 2 5a 

Boc-Pro-OH 50 mg©DMF 2.3 ml^lC, *<^T, 1,2,3,4-T h^tFa-fy^VU 
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>31mg, DPPA0.08mU h U X3MI/75 >0.10ml£An*.> &W?2mffl40fiMWL 
tc 0 £*T> ##^iJ5 ^IHfiMJlbT, t-^(S)-2-(l 1 2 1 3 1 4-fh7tFn'fV + 

2 5b 

##$J2 5 a<h|WI#('bT, ###12 5 b©fc£tl£gij£Lfc„ 

2 6 

Fmoc-Pro-OH©THF^£-30°C U N-^ J-fr^V* U >#ST^ D □ 

x^xt.t-^^jpa.-io~-i5 < cti o^iaa^ 2-7^y^>v r xhij;i/^jp 

*-20t;~£fiT2ll&MiK#Lfe. Rltffll, ffiS^bT, (S)-2-[(2-y7/7x 

-;i/)*;w^-r ;i/]tf d u v>>-i-#;i^>i£ (9h-:7JI/:*i/>-9-^;m^;1/)xxt- 

###J2 7-3 4&tf3 6 

##0lJ2 6 tPMifcLT, ##f!l2 7~3 4S.^'3 6 (2te£«SeiLfco 
##M 3 7a 

(S)-2-75 y *^)]/\iU U ^>-l-*;i/#>m t-^;i/XXT-;WOO mg£>7-fe 
h U;HO ml«t, 2-7)V*U - h P^>if >0.17 ml&tfj^M* U ^A320 mg£ 

7^-(»X^;i/ : ^+)->=l : 2)TMMUT> (S)-2-|[(2-X h D7xx;i/)T5 
J^J-M \LU 'J v>-l-*;i/^>m t-t/^XX 7^(459 mg)<H#£io 
###| 3 7b 

(S)-2-*;i/5 ;i/fcfP U y>-l-*JP#>it-7'5 : ;i/X^fJl' (J. Org.Chem.,56: 2624, 
1991|B«£<Z>7j&K:£ DifjtK 2-75;^>y~ h 'JM^^DD^^>©^ 
«^TlB#f B mtm h'J7-th^v7K^b^ I 7^ThU^A^Px., 
2 ONPW^bfc. $»|gUT, (S)-2-([(2-~>7;7x-JV)75y] 

trou ^>-i-^;i/^>^t-^;i/x7>7";i/$»fe»«<tbT#fc B 

3 8 

(S)-2-t Fn^>/>5P;i/tf DU i?>-l-% )Vtf>Wt t-^i^f;K h U 7xx 
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##0J3 9 

Fmoc-fto-OHSlX2,3-^k H D-lH-f > Y-)\s*.\,2-¥ Z U OI^>|:^j|L, 
WSC • HaS«HOBt*JP>t» MT20B#M»bfe o If© UT, 

(S)-2-(2,3-^k K P-1H--T > H-;i/-l-*;i/7Hn;V)t!n U )\>#>m. (9H-7 

##M3 9 tmm\zLx. ##^i4 o 

##M4 1 

3-(4-7M07i;^Fy)^>yJ^D5 Hl27 mg©£ D D3fr;i/A6 mll&i&K: 
exo-(8-7-if tf^^ □[3.2.1]*^.^ >-3--f ;i/)77;W\*S >^ t-r/^X^rvJUCK mg> 

U ^ATK^&JO^TWKx^TJftttil/fc.^ttlJiS^toiirTteSi* 

0 D7 - (S»If;kA^>3 : 1) TiULT, exo-8-7if-8-{[3-(4- 

7MU7x/+y)7i X J]/] ;* \f.=stru [3.2.1]:* £ ^ >-3--< ;WX 5 > 
$t-:/^X* 7^(173 mg)£#fco 

##0J4 2 

##M4 1 <h|WU££LT, ##M4 2 CDft^»*«BSbfc, 
##014 3 

exo-(8-71f t: 5/^7 □ [3.2.1]^^ >-3-^)77;W\*S >^ t-r/^X^T^OO 
mg©T-feHz:hU;l/5mI»{c:3,4-v^Dn^>^;i/^n7i' F260mg> p^77 U 

mtl L) £ A7k^&£ flP^T £ o D jJnJUA TtflfcB bfc B «i £ ^frttTffrfo^Tk 
^7KM^*v^ATf£*i^ iib^ exo-{8-7tf-8-[(3,4-^i7 D 
D7x'J^ k* S/ £ □ [3.2.1] >_ 3 _< ;l, } 77 j W\* 5 >^ t-7?JHXj 
>IV(513 mg)£f#fc„ 
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###J4 4 

exo-8-^>v^-8-71f h*^ n[3.2A]*2?>-3--( )V7$. >(2f-i?* h+yf h 
7hFD77>, 7-fe.h>y*;i/^>86R^>^U7-5>&ffiK Eur. J. Med. 
Chem.-Chim.Ther., 19: 105, 1984fBic©^{c€^M^)©THF^{C^-t-y^;i/> J 
%)V#i— hfciltfL MfcT3BMJt#bfc. lilt, (exo-8- 

^>^;p-8-7-tf if □ [3.2.13^-^7^ >-3-<;P)*;wt$ >m t-^;wxx^^ 

.###J4 5 

(exo-8^>v ? ;l'-8-71f k'y^ 0[3.2.1]^^^>-3--r;^;i-A$ >®? t-7*5P;UX 

mftsmTtzftitc &mmz'&mw, hsjlt, (exo-8-7-tft^>^n[3.2.i]^-^^ 

###J4 6 

(exo-8-7if tfv^ D[3.2.1]^^^>-3--r^)^;Wta >WL t-^f JUXfiP-l 
T> lexo-8-[(6-7;i/^D^-7^ l/>-2-^;iO^;i0-8-7+r*E:/^ D[3.2.1]^"^^> 

-3--r;vj*;i/A^>mt-^juxx^S:^M«titUT#fc 0 

###14 7 

(S)-2-[N-(2-X hD7x-jV)*JW^^;i/]k 0 D lj -J>t))\,i£>m 7)V*U>-9- 
•f ^;i/X7.x;U 67 mgODMF 0.75 ml^f' fcf^ 'J x>0.03 ml^Jn^., SfiT 

A^DV h^77-f-(R8x^ : ^"9->=l : 3)T**fMLT, (S)-N-(2-Xhn 
7 x x;U) t! P U v >-2-# JUtf $ F (22 mg)£#fc. 
###14 8-6 3 
###! 4 7 tBSHC UT, ###J 4 8-63 b&. 
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##0J 6 4 

(S)-2-[(2-yyy 7x-;i/)^jw\^-r;i/]t:D u ^>-i-#;i^>$? (9K-7MU 

TO^bfc. ffifiUT, (S)-2'-y7;b B DUy>-2-*MWr 

6 5 ~ 7 3 

##^J6 4iIS|^^UT, ##M6 5-7 3©fc£tt£«iftLfc. 
###17 4 a~7 4 k 

»J5W4 7 tW«fcbT, ###17 4 a~7 4 k©ft;£«i&8SBaLfc. 
###J 7 5 

(S)-2-(i, 2,3,4-t- h7tHn-rv^;u >-2-Y;^;i/^-;i/)k°a y ^>#ji,#> 

%7&?U*?h>f774>-(mMX3 L fr)-Cffim\sX, (S)-tD'Jy>-H ^ 1,2,3,4- 

fh^tFo'fv^yij >-2--r ;p h >(34 mg )£t#fc. 

###| 7 6 ~ 8 5 

###|7 5£|Wim£LT\ ###J7 6~8 5 <7Mfc£««Lfc 0 
###J 8 6a 

{exo-8-[(6-7;i/:t Uj-7# U>-2--i )V)* ^]-8-Tif tf =i/7 U [3.2.l]^7 ? >-3- 
Mlbt, exo-8-[(6-7;^D^-7^ U>-2--f ;i/)^g=-;i/]-8-T-tf t*~>^ P[3.2.l] 
###J 8 6b 

###J8 6 atltl^fcbT, #%M8 6 b©fl:^*fiil/&. 
###J 8 7 

exo-8-[(6-7;P^-D±7^ l/>-2--f ;i/)^^;i/]-8-7+f tf 5>7 U{3.2.1]*>7 $ >-3- 

-fjW75>x^m^s m-^>y[d][i,3];t*i^>-2^:tx h>jx5 l ;i/7^> 

&tfTHFCD^£«^ST* 1 9P#P B m^bfe 0 KJft£»lU SUfiPh-A 
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XDM&mMfr & ISIHb V T> 2-7 5 / -N-{exo-8-[(6-7;i/:t □ -f 7 7 1/ >-2- 
-f ;U) J* ?^]-8-7if ky^D [3.2.1]^ 7 7 >. 3 -^ ;p j ^ >-y-* 5 p £^£$$11 £ t 

###! 8 8 

exo-8-[(6-7;i/*D^-7 ^ l/>-2--T tfS>7 0[3.2.1]:t7 7 >-3- 

W^- ht%iILT> N-^7y-N , -{exo-8-[(6-7;^a^-7^l/>-2--f;i/)^5 L 
;i/]-8-7 If t: v 7 □ [3.2.1] :t 7 7 >-3--f ;]/ } -O- 7 x x;i/-f V 7 U 7 * @# £ b 

8 9a 

TK^Yb >J ^7 A 7;i/5 — 7 A23 mg£THF \Z MM U (S)-N-[2-(2-7° □ tf )V) 7i" 

^(c^fnM©m^- h u 7a# u 7A^jD^T^^x^;m-aaib/t 0 

«^-HJ7AT$£^ mmhtz. ^S^75>ffi7nThl/u/77*^A7D 
7F^77^-(»X^)TilLT, (S)-2-{[2-(2-7nh°^)7x-;i/]7S/} 
*9=-;HfnUS»(112ing)£»&. 
###18 9 b~8 9 g 

###18 9 a i|p|^tbT^ ###J8 9 b~8 9 gC^^llfc. 
##M 9 0a 

7;i/=f>#HmT, «2s)fc:D u v>-2-^;U)-N-[2-(t-7 h^v^/^;u~>p^->) 

7i-Jl/]*^W5 K171 mg£THF 8 mli«K7k|t'fbU?7A7;i^x7A40 

M?:y U # ^A7n^h7*^7^-(^7cm*7>:x7/ -;W-5 : D 
t»T, 2-{[((2S)t°D U y>-2-'f^)^5 : Jl/]75 / }7xy-;K47mg)^#7c 0 
###! 9 0b 

(S)- 1? □ U '7 >-2--f ;V-N-(2-7 D D 7 x x;i/)# $ K 500 mg* h U x^;u 

7 5 >0.6 mlRtf (Boc) 2 0 729 mg£ v7 □ □ * 7 >6 mlfCTJP X. MT7P#M3i#l, 
fe 0 S^«^JPA70D^AT^fctiUfc < , W^S^«M^hU7AT^ 
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it>=l :2)TflibT, (S)-2-(2-^ D O 7x ~ JW;W\^-f Jl^) t: □ U 5?>-l-%)V 
9 0c 

(S)-2-(2-^Dn7x-JW;WWJV)tD U v>-l-^;U#>m t-^JUXr 
;W0O mg<Z)THF 8 mlBtffcfc, 3fC#T* zkSSft^ h 'J 7 A104 mg£ JP^^STlBt^ 

: 77PD7}s;VA=l : 10)T»»bT, (S)-N-(2-^D0 7i^)-N^WHf 
P U 5»-2-*;i/#*1*S F(399 mg)£t#fc„ 
###0 9 0 d 

l-[2-(2-t KP^v7x-;i/)7-t^]-4-^>v;i/t!^^> J >556 mg^X^y — 
;H8 mimmzmmo.5 mlRtflO%^7^£A;fr-#>50 mg^rJjD^.% TkHt^ffl^T 

J^^aftlt, l-[2-(2-k Hn^rS>7xX;i/)T-fe^;i/]tf^^v>(261mg)^#feo 
#%#U 9 1a 

##M 9 1b 

M»b7to S^Mil, y 'J * ^ 7 A 7 O Y h ^ 7 7 - Ctfit 

§ c t \z & *) , { 1-K6-7 n ^- 7 ^ v >-2-< ;i/>^ tr^ u -7 >-4--r ;w 

>M t-7>;ixX77\>l/£M@&<h LT#fc. FAB-MS:359 (M+H) + c 
9 1c 
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{ i-[(6-7 u-fizv y-i-< ^)V] m < u v >-4-r jv } ii )vn ^ >m t-7 

X> . l-[(6-7 )V* D ± 7 7 V 7-2--T )V)t tf ^ U ! J 7-4--T )V7 ^ >Xl£S^ * 
iS6@#:<h bXt#feo FAB-MS:259 (M+H)*o 
9 2a 

(±)-(tf o U •;>-HJl')*iW\ , $ >mt-7^;i/X7.x;V&H^<i:bTffl^> ## 

-3--f;i/}*;WN*5 >m t-^l/X7TJ^Iitfc, FAB-MS:345 (M+H) + o 
9 2b 

(±)_ { i-[(6-7 ^ n j- 7 7 ix >-2--r ^)V\ tr □ u v >-3-< ^ } * ;w\* ^ >m 
t-^f;vxxf;^JI^tiTffiVi, ###19 i c £iwn§£LT> (±)-i-[(6-7;i/^- 
d jr 7 $> v y-i-^ )V) * tf a ij 5? >-3--r ;v 7 5 > - i&mm. * m& u & „ 

FAB-MS:245 (M+H) + . 
###0 9 3a 

i-[(6- 7 )VJr a ± 7 7 v >-2--f t?^ y -7 >-4-# >^x^;i/X7» 

£®J5ab£: 0 FAB-MS:316 (M+H) + „ 
9 3b 

l-[(6-7 JI/pT □ 7 7 1/ 7-2--T )V) * =5-)V\ tf ^ ij v 7-4-# >^X?^XXr 

feo RiSMit, i-[(6-7^a^7^i/7-2-i';i/)^5 1 ;i']t!^ , J-7>-4-^;i/ 

tf; 7^ bT#fc 0 FAB-MS.-288 (M+H)\ 

9 4a 

ArzneimittelForschung/Drug Research, 30: 1051, 1980f2ii©^fc^^T, 1-^7:7 

;i/-2-XJl/7 7XjV-lH-^f s ^7-;K5-^;i/^7M^^x7T-;v^MigL^ 0 
##^J 9 4b 

l-^77;U2-7>;i/7 jx;i/-iH--r $yy-^-5-*JV^>l^^x^f^0^ 

^^MSLTf#e>nfe^^^x7y-;i/««u, lMTK^^h 
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?;i/7>;U7 7 -;l/-lH-< ^ y^-lVS-fifr-ft FAB-MS:249 (M+H) + o 

9 5 

;i/)^^;i/]tf^U ^^-^-^^^iiLfCo FAB-MS:260(M+H) + o 
###J 9 6a 

\zxiommmwLr^ s^^wu, 2-[(2-7syif^75;^>^hu^ 

£ *£& @#: £ L T#fc o FAB-MS: 162 (M+H) + o 
###J 9 6b 

cdi^jpx., io^r 0 m#Lfco ^^wl, 2-(2-^^v-i , 5^^u> 5 >-i--f;i/) 

s*y*/- h U ;P£ifil*tl/T#fc. FAB-MS:188 (M+H) + o 
###J 9 6c 

4 M^b7j<^-v^^>«R^^/-;i/©^M^4 t C{C^U, 2-(2- 

>-l-'f^Itl/5 : jmfi^lfei*ibT#fc. FAB-MS:221 (M+H) + „ 
###1 9 6 d 

9 3b t|SJ$lfc LT2-(2-^V-f 5 ^V*U v>-l--f ;l/)^E«£2£fi®#: 
£ ITifc, FAB-MS:205 (M-H)% 
9 7 

WO94/2O473^#0#%^ij2-C{C|Blfe©^^{C^o T, 2-(-f 5 ^/-;M--f ^) 
bfc. FAB-MS:189 (M+H) + o 

##M 9 8 

MonatsheftefurChemie, 96: 182, 1965Sffc©#&fcfEoT, 2-7xnjl/^;U7 7 — 
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^SASHSfijfibfc. FAB-MS:230 (M + )o 
###J 9 9a 

A+^^+^ilii^^UXf^SSlSfiftttttt tT#feo FAB-MS:235 

(M+H) + » 

##M 9 9b 

btmmizVX, 2-yi7 D^v'M+y^lSiSl^illfc, FAB-MS:219(M-H)\ 
#*#| 10 0 

J. Med. Chem, 14: 1054, 197l!3iS<M&{£fe T> N-(tf^ U ^>-4-f )V)^>X7 
5KH«Wfc*ttftL&. FAB-MS:205 (M+H) + o 

0mm ioi 

K £x* y * ^ y -;p©jg^»»tlc»«¥ L, 4 Mtft^-ftKiWI'S 

( + )-N-(t°^U y>-3--fik)^>X7 5 K-MMi6i#ilT§fc. 
FAB-MS:205 (M+H) + e 
###| 10 2 

i-[(6-7;i/^-p^7^i/>-2--r;P)^5 1 ;i/]tf^u ^>-4--r;w75 >xm&&&tf 
4-(t-7h^^;i^fc;i/)tr^u v>-4-#;i/#>®^te^5Pi/>fc^#?u c:n 

fcWSC-HCK H0Bt&tfHJX^;i/7 SfifcT16P$M8t#Lfc:. K 

/ft£&MSU 7-trh-h'j;i/^e.TO a B H bTs 4.({i-[(6-7;^n^-7^ix>-2- 

XXf;V5:lfi|#:tLTife. FAB-MS:470 (M+H) + c 
##0iJ 10 3 

i-[(6-7;i/^-p^7^i/>-2--r;p)^5 L ;P]tf^'j s?>-4--f ;P75 >:=3Mikfttf 
i-^>^;K2-^^;i/7;^7 7x;MH-^5^y-;i/-5-*;i/^>^^^tL,Tffl 
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pWI/ltM'J i?>A-^)V}-2-*^)l7sJl7 7~Jl'AH-^$^J-)l'-5-%)l$*V 
^ K^SSiiLfc. FAB-MS:489 (M+H) + o 
##$J 10 4a 

\-[{6-7)V^ Uj~7? U>-2--( )V)*?)V] U i> >-4--f )VT 5 >^H*£R(^ 
(S)-NKt-7b^£jl/fc;i/)7°P U >&mntVT%\,\ ###J 10 2 £H*Rfc:L 
T, (S)-2-([l-[(6-7)V*U+7?U>-2-'1)\')* : ?)V])d'tV $>>-4-4 JV)^JW^-i 
;l/)fcfP U 5»-l-#;W?>» t-7>;UX7,x;W^^3tbfCo FAB-MS:456 (M+H) + o 
10 4b 

\Z L T, (S)-N-{ l-[(6-7 )V* P 1r7$r \s >-2--f ^) ^ 5P;t<l tf ^ U V s >-4-f ^ } 
hf P U v>-2-#;V***1t5 H-M^^^itb^o FAB-MS:356 (M+H) + c 
###1 10 5 

exo-3-75y-8-^>> ? ;l/-8-71ftfS/^n[3.2.1]^-^^>^, ##$J 1 0 2 tmM. 
<Djjmz£ K)2-7x.-)V$:&mm.tm'&-£^ N-(exo-S-^>z?)WS-71f P 

[3.2.i]^-^^>-3--i';i/)E7x^-2-^;i/#^it5 Ftbfc. cMi^;-jh: 

4M^b7K^-MX^;i/^^^7KMA^^^A^JJPX.fc^ 7j<m# 
TOT, ^fekStMTE^fT^ N-(exo-8-7if t*v^D[3.2.1]^^^>-3--r;i/)t:7ai 
x;K2-^;1/^1j-5 .FHfcKttfcT'^;!'? 7X <h hxmco FAB-MS:307 (M+H) + » 
»0iJl 

exo-8-[(6- 7)]/3?Ul-7$V >-2--f ^) ^^]-8- 7 If h* ~> ^ P [3.2. 1] ^ £ ^ >-3- 
-f )V7 5 >27 mg© >>7 n P ^ ^ >flS« \Z 7UU 3^4-X h07 x~J!/23 mg, mM 
ymi-hOVA 16 mg£ jJDTt, 40^f B mmi> (S)-N-(2-X hD7x X» t° D'Jy> 
-2-*;V^^lJ-5 F22mg, h U X3M1/75 >0.03ml^JjP^T> ^?&T-fM#L£:„ 
^jS»^7jc^J0x.TMx^;i/T#{±J bfc. ^S^ItRM^ h U 

mmvr^ i%m*7^>m9u^vvv97,t>7i±7u^h7'77'<-mm. 

X^;i/ : y\^y=\ : 6)TrMMbT, (S)-Nl-{exo-8-[(6-7;i'^-P^7^l/>-2-1' 
W^H-Tlflf S'? P[3.2.1]:t:?*>-3--f ;l/)-N2-(2-X h P7xX;l/)fc?P U *? 

38 



WO 02/18335 



PCT/JP01/07321 



&S60S2~3 4]Rtf 3 6-5 8 

£16091 tTOfclLT, Hli2~3 4S^3 6-5 8<7Mb£%£®B£L7Co 
H«I5 9 

(S)-N2-[2-(t- 7*3^1/ is D^y)7i x;i/]-Nl- {exo-8-[(6- 7 ;M" P :t" 7 7 1/ 

>-2--r;P)^^;i/]-8-7if t*v^ P[3.2.i]:t77 >-3--r tf □ u -7>-i,2-7;*j;i^ 

F22mg©^7PP^^>«^^H^75 1 ;i/7>^-7A7;^7'f H 
(1.0 MTHF^ 0.07 ml)$JlP^, 20#Fi8}f #L£o ^^^^tK^JJBAT^X^ 

pt hl/y77;*J^A7P^ h^^7^-(P^x^;V)T*ISSUT, (S)-Nl- 
(exo-8-[(6-7;i/^n^7^ l/>-2--T ;U)^?;V]-8-71f If ->7 P[3.2.1]:*77 7-3--T 
;W-N2-(2-t P ->7xZjl,)h 0 D U S?>-l,2-y*;i/^t)-5 F(19 mg)£t#fc 0 
HMM 6 0-62 

itti^5 9iiwi^fcLT, mmm6 o~6 2 <D\^m^mm^tc. 
mmm 6 3 

exo-8-[(6- 7;i/^*P^-7^l/ 7-2--T ^ * ^JV]-8-71f tf v 7 P [3.2. 1] ^- 7 7 7-3- 
#;|/A*S 7x-;i/X7x;P592 mg£7-fe hx F U;i/20 ml©^^^fc, (S)-2'- 
->77h°PUv>-2-A;^^z:U F315mg, 1,8-771? tf~>7 P [5.4.0] 775^ 
7-7-X7223 mg&tf7-fc hx h >J;W mKDU^^iUX. ^Tl7B#^it^tfc 0 
£j«£MmTTML£^ £§ffi»^x3MH00ml£Jn;L, 7jc> t§?P^7jce 

v'j*y;i/*^A7p^h^^7^-(^7y-;w/7> ; €:x7 7mn a ^dd*jv 

A=l/99) Tfl», 7T;Vmi52mgt^7y-;V : £:S0X.s IffTT'illT, 
(S)-N2-(2-v77 7xXJV)-Nl-|exo-8-[(6-7;i/^P^-77 V7-2--T ;V)^^;i/]-8-7 
If t? -7 7 P [3.2.1]:* 7 7 >-3--f jl/JtfPUv* >-l,2-5?# JV^^ ^ F - 7 v;H^ 
-7jC?nte2 mg*ilfe#^©#: £ LTff;. 
5RZS6 4-7 0 

^2&#iJ6 3£|p!$I{;:LT, H»J3 5^Z^6 4-7 0 (Dit^^mVtco 
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2-{[(SH-({exo-8-[(6-7;V3- ° i~ 7 $ ^ >-2-< ?)lyZ-71? k* i, 7 P [3.2.1] 

3-77 >-3--f ;vj *;wi^ ;io t° d >j v y-i-x )\,# - ;i/]7 5 / x^f- ;i/ 

XT.tMI' -7T;i/^341 mg<2*7 /-Mml^f^ 1 MTKM^- h U 7A7j<it 
$E0.7 ml£jJH7L £i&T3l$H«#&, M^lM7jC^b±h»J^A7K^0.7ml^1]n 
^T4TOJf#b7c 0 S«»5m]$i0^, ^i^«£E»l, #S>ft7cBS£ 

^^mmM^^^^>np-20(=mih^) ;-)v= 100/0-50/50) t 
[3.2.i]^-^ 7 >.3--r ;i/ } * )vn^ )V) tr p u >-2-#;i/^x;i/| 757 

^ h U 7 A&195 mg^-fi^M^ UTf#7c. 
»J 7 2 

2-7 5 / -N- ( exo-8-[(6- 7 P :J~ 7 7 1/ >-2--f Jl/)* 3\>l/|-8-7 if t? v 7 P [3.2. 1] 
#77>-3-f;!/)^>lf5 F300mg, 2-^DD^>X7JVjk Kl05mg> »t2i 
£.1^1,2-77 D DX^>5ml<Z)^tl&^TlP#r B 1ji^ h U 7-fe Y^tYM^ 

hU 7£7*:2^30ml£jD;^ S^X^;|/50mre»i±} U #aH^»^7jCT^ 

;^7^^nTh^77^- (7 >^77j</7< 7 J —)V/2 □ □ A =0.2/2 
/98) T'ilbfct, »^tn-^i7>(Z)i^»e»B^lT, 2-[(2- 
77 P D^>y;i/)75 7]-N-{exo-8-[(6-7;i/^-n±7^ I/>-2--f ;P)P<^;l/>8-7lf 
t* ~>7 P [3.2.1]:* 7 7 >-3--f ^ >1f 5 K 187 mg£*£&£f #H <£: bTt#fc. 
»#!7 3 

(R)-N-{exo-8-[(6-7;U:t P±77 1/>-2-^;1/)tW^^ 
7 >-3-f t?P U >>>-2-#;i/#*l7-5 K250 mg^DMF 8 ml<D2i£tl£2-X N P 
7xX>l#Ml31 mg, WSC • HQ 138 mgR7jHOBt 97 mg^jD^ ^Tll0tf B 1^ 

^ufeo Kj&mzmmmm7mj- h u 7Azk^$4o mi^jnA^ mm^Moo mi 
;i/A=o/ioo~3/97) -rrmmisTmztifzmfaz*? ;-mo nuizmmu ?*? 

jm57 mg£j&P XtzM, ®M%%£?%Z\tlZl:Q, (R)-N-{exo-8-[(6-7;i/^P^7 
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^i^>-2^;u)^^;W]-8-7ifHv^D[3.2j]^^^>-3--r;U}-i-[(2-r:hD7x- 

H»J7 4 

^S#I7 3£|W|tlKLT, ^M7 4©^#^^bfCo 
H«J 7 5 

(R)-N- { exo-8-[(6- 7 D 7 ^ 1/ >-2--f ;P) ^^]-8- 7 if fcf V £ O [3.2. 1] ^ ^ 
* >-3-f ^JtfOUv 5 H250 rag £ 7 "fe h - h U ;i/8 mlM-£% {£ 
2--hU7l^K V~>7±-M24mg^JPA, i^T24 W^Lfco 

4fc£-£T. (R)-N2-{exo-8-[(6-7;i/^-U^-7^ l/>-2--f ;i/)^5=-;U]-8-71f o 

[3.2.i]^-^^>-3--i';i/}-Ni-(2-- h p^x-;i/)trn u ^>-i,2-^#;i^*it$ K— 

7 6 

mgS^2-7xn;^m*^120mg^^^^l/>3mlt^U, dtl^WSC • HC1 
140 rag, HOBt98mgSI5>UX^;l'75>0.25ml^Jnx., Mk:Tl6B3HI0ffi$b 

bfeo ffeftfc^^-fe hx h U )V& 69111 UT»fc«6fi»fil65 mgtf) o%<D 
llOmg^MX^HOmlR^^y-jHOmliC^U, 4 Mifi^**-»iftX^ 

sis n b n- j i-[(6- 7 )V-*u-fy$v >-2--f ;io ^ tr ^ u >-4--r ;v } t* 

^«J7 7-9 8 

»^J7 6<Di5&tmm\zLT, mmm7 7-9 8oft^«*«jftbfc. '. 

HJSM9 9 
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Organic Reactions, XH, 356 (1962)fBlfc®;£r&fcffiK l-^>y^-N-(l-[(6.7JW 

y-;u-5-^;^^-y-$ K400 m g ©*7/--;i/8 mi— thfs mj^^^»j©^ 
ujry$v>-2-'i )V)* ?)v\ tf^ u ^>-4--r ;i/}-iH--r ^ 7V-;K5-£;i/#3r+r5 

^» 10 0 

N-(exo-8-7lf tvi' D[3.2.1]t^^>-MJV)H7x-JV-2-*;^+f5 F— 4g 
&£*&370 mg©7-fe h ~ h U;H0 ml^(C2-7 > n^:^5 1 ;i/.6-7;i/^n^-7^ U> 
258mg&tfm#U7A450mg£7Jnx., Si&i'T 1 Bil^bfco R^t^O^S? 

^bfe^ ^ffi^^^/-;i/^eTO^br, N-{exo-8-[(6-7;^a^-7^i/> 
-2--r;i/)^^;b]-8-7if tf ~>7 u^.m^o^y^M h'7x-ji/-2-iiM=iFij-$ 

F— 7^7^267 mg^^H^ LTfffc. 
HJfSFlJ 10 1 

N-y7 7 -N'-{exo-8-[(6- 7 Jl^ □ ir 7 ^ k >-2--f )V) * ^)VyZ- 7 If tf ~> 7 D 
[3.2.1]^7^>-3--1';U}-0-7ji-JW771/786 mg, (S>2'-y77 hiD U~7>-2- 
^;l/#^-y-nU H43mgS^DMF0.5ml©?I^^100t:T2^F B m#tfc:o 

/#on*;]/£=l/99~4/96) TffiSUT, (S)-l-(N-S>7/-N'-{exo-8-[(6-7;i/^- 
D 7 ^ 1/ >-2--f )V) * 3^V]-8-7 1? If 5/ 7 U [3.2. 1] ^ 7 7 >-3--f JH^^^H 
•f ;H-N-(2- ->7/7x fc? P >J 7 >-2-# )V#*rV 5 F47mg £ Utt 
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JH»J 1 0 2 

2-7 x:2;V£JMH£400 mg© h;i/X>10 naSHRfcDPPA 0.45 ml&tf h U X3=-;P 
75>0.28nd£^-Zr7i$TU 100^ Tn5£f B m#Lfc 0 £«£50t:£&£PLfc 
l-[(6-7)V'tUi-7?U>-2-'OV)*7)\s])dm ^>-4-^-;V350 mgfciB*., 

7 ^ * y n P3^;p^=2/98)T*lHllbfc. »5*ifcH*£»Rx^ 
i-[(6-7;p^D^-7^i/>-2-<;P)p<^;i']tf^u s»-4W ^x*^ — 4fi&i£44o 

mg£$&&*§||£ LT#fc. 
H«J 10 3 

(S)-l-({exo-8-[(6-7;^D^-7^ k>-2--f ;i^)P<^]-8-71f tf'>£ P [3.2.1] 

^>-3-<;i')*jv^ ; E'r;p)K:nus?>-2-*;i/#>K t-^;nx ^1^96.3 mg ©v 

*«E*«*Lfc. SSfcv^DD^^>5.0ml, Bop^97.3mg^ 1-7 
^T>^ >75 >%Ktt48.8 mg&tfSM V7°P t°;WX^75 >0.20 ml^Jnx.T * 
^fflT-lft»^Ufc. RjfiWtlCiftK**^ h U *AzK8&£ftI*TIH»X3^1,Tffl 

(s)-N2-(7 ^ > ^ >-i--r ;i/)-Ni-{exo-8-[(6-^;v^- □ v >-2--r jwi/)-8- 

7lf Hv-^ P [3.2.1]^ ^>-3--OI/} tf D U >?>-l,2-^^;i/^^+)-5 F(102 mg)£ 

HMMl 0 4^1 0 5 
5*060! 1 0 3IBmo^tTO^bT>H»Jl 0 4M10 5 0fc-&to*»ji 

UMl 0 6-1 0 9 
HMJl 0 3Rtf^ifi0i5 9lE^©^fei:|i|^^UT>ll«Jl 0 6-1 0 9© 
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mmm 1 1 o 

n P*;i/A=0.2/ / 2/98~0.4/4/96)-effimbTx 3-h H D^5/-2-(tf^U 5*>-l- 
^;i/^-;i/)^m#mi2-b K n*->-6-(tf^l) 5>>-i-;fc;P#x;P)5fcMl&©S# 
$1768 mg*mn&mW;<ti!>tLTnfco H^M^teOmg, exo-8-[(6-7;U^-D 
t7^W >-2--T )V) * ^;P]-8- 7 if b? 5/ £ n [3.2. 1] :fr £ ^ >_ 3 _^ ;v 7 5 > - 
300 mgWDMF 3 ml©^^, HOBt 125 mg, WSC • HC1 209 mg&tf h U X^;i/ 
7 5 >0.35ml£flD*., &i&Tl7H#WJ*#Lfc. R^fctefPftK**^ h U 7 Azk 
»«Q0inl*jDA, »»X5 t ;P30nilT3|iiaajb&. W88Jg£#, »*^7KTJIg 

A^D^h^^w J—)V/9 na*^A=3/97)TiSLT, 

N-|exo-8-[(6-7;l/^0^-7^ U->-2--f ;V)^^]-8-71f t?^ n[3.2.1]:t:7 $ >_ 3 _ 
<;V}-2-t Hn^v-6-(ti^U v>-l-7J^fc;V)^>X75 H69 mg£$ft£#S 

owt&M(DmmRtf®m4b¥ft7-?*mmi~s\z^n^n7Fto sat* & 
6~i 8 \zimw<D%\<Dfc'&m<Dmik*7$cro ens a, msb^^^hm^ 

IBftO^ffiR^^fct^TSMT&SjEF&Xtten&OSE^ffl^SCltfc 

i?*«ttS!tffl»«.fe©tttt»©llift**-r. flIAfct 3,4-012^3,4-5/^ DOfc^T. 
Ph : 7x~;K Me : pWk Et : X^Jk iPr : 2-7°P tiJk Bn : ^>$?Jk Ac : 
7-fe^;k Ms : *9>7.)Vft=.)V* cHex : '>7D^'>JK TBS : t-Zf^fr'JX^ 
;k>lUk Boc:t-7*h^->*;k^x;k REx:##M#^ Ex:MM®m^ Cmp : 
<fb£«-^ Str : flKSik Pos : *g£ftfi» Sal : £ mtm : ; HC1 : jft 
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II;Ma:TW ymm. ; Fu : 7YJ«ig ; Ox : vzl^M ; V&\tWt&&t<D 
Jt*£*U 2Hatt-46|fea[*5ti**fS.), Dat : Wlft^Wtttt (FP: 

FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EA : 7G$$tffrft(%) (Cal : ft^it ; Fnd : 
^SHSKNMRl :mm.W%*^>7 h)V (DMSO-d 6 ,TMSI^lg|5») ©ft^ftfctf- 
£©<5H* NMR2 : mitS&mX'V? h)V (CDQ 3 ,TMSF*3g|5^2p) ©ft5«fcfcr- 
^©<5 It, MP: M CC))o 



45 



WO 02/18335 



PCT/JP01/07321 



SI 



REx 


Str 


Dat 


la 


HO tC 


MS(m/z) : 143(M T ) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm- 1 ; NMR2(300 MHz): 4.02(2H,bre), 4.60(lH,s), 
6.14(lH,d,J=8.7),6.26(lH,s),7.07(lH,s) 


lb 


OTBS 
§NH 2 


MS(m/z) :223cm*); IR(neat): 3472, 3378. 2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 cm -1 ; NMR2(300 
MHzVO 24(6H si 1 02?9H <^ 3 SOfTH hr «:1 f\ <5Q-6 R3f4W ml 




Me 

Xnh 2 

1 DO 


MS(m/z) : 237(NO ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm' 1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 
brs), 6.53-6.71(3H,m) 


Id 


TBSC^Me 


MS(m/z) : 237(M T ) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm" 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 
(lH,s), 6.55(2H,d,J=10.5) 


le 


rr NH2 

TBSC^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm -1 ; NMR2(300MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2H,m), 6.79(lH,d, 
J=2.5) 


If 


TBSO"^N0 2 


MS(m/z) : 268(M T ) ; IR(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm -1 ; NMR2(300 MHz): 
0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71(lH,d,J=9.0), 
6.90-6.96(lH,m), 7.49-7.54(lHjn) 


lg 


I^YNH 2 
S^Me 

1 DOU 


MS(m/z):237(M T ); IR(neat) ".2954,2857, 1701, 1469, 1418, 
1254cm -1 ; NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 
(3H,s), 3.58(2H,brs), 6.28(lH,d,J=7.8), 6.33(lH,d,J=7.8), 
6.86 (lH,dd,J=7.8,7.8) 


2a 


Cn-^ 0 2 h 


FN : 232 


2b 


(Q^C0 2 H 


FP : 274 


2c 


Cn^co 2 h 


FP : 248 


2d 




FN : 233 


3 


O-SLPOsH 


FAB-MS :264(M*) 


4 


O-M C0 2 H 


FP : 248 
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5 


0 2 N H 

^"NFmoc 


MS(m/z):457(M + ); IR(neat) : 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm" 1 ; NMR2(300 MHz): 1.82-2.38 
(4H m), 3.52-3.84 (2H,m), 4.08-4.68 (4H,m), 6.98-7.83 
(HHjn), 8.19-8.28 (lH,m), 8.78 (lH,br s) 


6 


Me AlFmoc 


MS(m/z):440(M + ); IR(neat):3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 an 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (ZHjm), 4.16-4.78 (4H,m), 
6.97-7.82 (HH,m) 


7 


-P'h 

^' ('roFmoc 


MS (m/z) : 4810VT) ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1 128, 1090, 1035, 990, 908, 764, 742 cm" 1 ; NMR2(300 
MHz): 1.90-2.25 (4H,m), 3.38-3.68 (3H,m), 4.28 (lH,br s), 
H-.'fa ^iri,iii^ 5 *f.oz v.zxi^iiy, /.AJ-/. 6 fJ {yjn 9 JU) 9 /.oi 
(2H,d,J=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,br s) 


8 


CN 

h rjvlFmoc 


FP : 456 


9 


CN 

CI QMFmoc 


FP : 472 


10 


BnNH^O 

^J4Fmoc 


MS(m/z):426(M T ); IR(neat): 3345, 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028,740 cm" 1 ; NMR2(300 MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H,m), 
7.04-7.82 (13H,m) 1 


11 


PhNH^O 

^JMFmoc 


MS(m/z):412(M T ); IR(neatV.3315, 2883, 1696, 1602, 1196, 
1121,986,909,758,740 cm" 1 ; NMR2(300MHz): 1.60-2.12 
(4H,m), 3.36-3.72 (2H,m), 4.16-4.62 (4H,m), 7.04-7.82 
(13H,m) 


12 


Br H 

^ (JJFmoc 


MS(m/z):490(M + ); IR(neat):3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (llH,m), 8.34 (lH,d,J=8.0) 


13 


CI H 

Xn 0 

^ QJFmoc 


MS(m/z):446(M + ); IR(neat): 3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm" 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (1 lH,m), 8.30-8.40 (lH,m) 


14 


MeO h 
^ QMFmoc 


MS(m/z):442(M + ); IR(neat):3314,3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm" 1 ; NMR2(300 
Mxiz): l.oo-Z.DO (4H,m), 5A5-5MZ (oH,m), 4.12-4.60 (4xi, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


Br h 

^ ^IFmoc 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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1 fk 
10 


F 3? H 

(Vr° 

(^IFmoc 


MS(m/z):480(M + ); IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 an 1 ; NMR2(300 
MHz): 1.86-2.50 (4H,m), 3.38-3.76 (2H,m), 4.08-4.64 (4H, 
m), 7.08-7.84 (llH,m), 8.08-8.32 (lH,m) 


17 


QlFmoc 


MS(m/z):490(M + ); IR(neat) : 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm -1 ; NMR2(300 MHz): 1.81- 

Z.10 ^Jxl,m^, Z.*H~Z.O^ 1111,1X1/, ^Z.n.,111/, *hlU-*f.OZ 

(4H,m), 7.22-7.84 (12H,m) 


lo 


iPr h 

Ct n y° 

^ (SlFmoc 


MS(m/z):454(M T ); IR(neat) : 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 an 1 ; NMR2(300 MHz): 1.05- 
1 30C6Hm^ 1 85-2 30 (3H m) 2 51-2 67flHni> 2 93-3 13 
(lH,m), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 
m), 7.46-7.87 (5H,m) 


19 


H 

^NFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 an 1 ; NMR2(300 MHz): 1.80- 
2.64 (4Hm), 3.34-3.78 (2H,m), 4.00-4.62 (4H,m), 7.06-7.86 
(12H,m),9.29(lH,brs) 


20 


F H 
^ QIFmoc 


MS(m/z):430(M + ); IR(neat) : 3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 an 1 ; NMR2(300 MHz): 
1 84-2 62 <4H rri) 3 24-3 68 C2H m\ 4 04-4 64 C4H m) 
6.96-7.88 (1 lH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) 


21 


OTBS 
^jNFmoc 


MS(m/z):542(M + ); IR(neat) : 3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4H,m), 3.38-3.74 
(2H,m), 4.08-4.56 (4H,m), 6.78-7.94 (10H,m), 8.30-8.70 
(2H,m) 


22 


H 2 N H 

cNFmoc 


MS(m/z):427(M"); IR(neat) : 3375, 2889, 1698, 1455, 1298, 
1 199, 986, 844, 745 cm" 1 ; NMR2(300 MHz): 1 .87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H,m), 6.66-6.80 (2H, 
m), o.yD-/.UD (ltLjn), /.io-/.4d pii,m/, /.jz-/.od (Zajna), 
7.68-7.84 (2Hm), 8.37 (lH,br s) 


23 


fX H 

CI A.,- . 
p NrmoC 


MS(m/z):474(M + ); IR(neat) : 3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm- 1 ; NMR2(300 
MHz): 1.22-1.72 (4H,m), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 

\ 1 OA A HO /OTT ««»\ *7 1 C *7 A A /OUT — *\ *1 A O 'I C> /OUT — \ 

m), 3.84-4.92 (8H,m), 7.16-7.44 (8H,m), 7.48-7.62 (2H,m), 
7.70-7.79 (2H,m) 


24 




MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm -1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3.67(4H,m), 
3.70(2H,s), 6.78(lH,t,J=7.3), 6.92-6.95 (2H,m), 7.14(lH,t, | 
J=7.9), 7.20-7.34(5H,m), 9.74(lH,s) . 


25a 


(JMBoc 


MS(m/z):330(M + ); IR(neat) : 2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927, 753 cm -1 ; NMR2(300 MHz): 
1.31-1.47 (9H,m), 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
3.38-3.94 (4H,m), 4.58-4.88 (3H,m), 7.06-7.24(4H,m) 


25b 


n h 

01 (^JBoc 


MS(m/z):338(M + ); IR(neat) : 3306, 2978, 1683, 1540, 1395, 
1246, 1164, 921, 752, 733 on 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H,m), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 (4H,m) 
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26 


NC H 

OT 

^IFmoc 


FP : 438 


27 


NC H 

fiT N T° 

(NFmoc 
Me \— ' 


FP :452 


28 


EtO H 

cYt° 

^ (^JBoc 


T7P • ILK 

rr - jjj 


29 


EtOX H 

lfr N Y° 

(JIBoc 


FP ' 

rr • juj? 


30 


h 2 nco h 
(Vy° 

^ QylBoc 


FP • 334 




NC H 

<V n y° 

S (JMFmoc 


l>i J ■ AAA 

rr . 444 


32 


jff-\ H 

H=/ ^J\IFmoc 


FP " 464 


33 


Ql H 

^JslFmoc 


FP • 448 


34 


Me H 

w QIFmoc 


FP : 417 


35 


Me h 
NC (JJFmoc 


FP : 442 


36 


F 3 ? H 
N QIFmoc 


FP : 482 
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37a 


0 2 N H 

(J N 1 
^ ^IBoc 


MS(m/z) : 321(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.0 l(4H,m), 3.04-3.69(4H,m), 
3.98-4. 17(lH,m), 6.61(lH,m), 6.97-7.19(lH,m), 7.27 (lH,t, 
J=8.5), 7.30-7.45(lH,m), 8.03-8.20(lH,m) 


J /D 


NC H 

U ^NBoc 


xrp • 309 

J7JT . jua 


38 


NC 

a ^NBoc 


FP : 303 


39 


(5V 
^ (^JFmoc 


FP : 439 


47 


0 2 N H 


MS(m/z) : 23506*) ; IR(neat) : 3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1146, 744 cm" 1 ; NMR2(300 MHz): 
1.73-1.85 (2H,m), 2.00-2.32 (3H,m), 3.05-3.20 (2H,m), 3.94 
(lH,ddJ=4.9,9.3), 7.14-7.22 (lHm), 7.60-7.68 (lH,m), 
8.17-8.24 (lH,m), 8.82-8.87 (lH,m), 12.19 (lHbrs) 


48 


BnNH^O 


MS(m/z):204(M0; IR(neat):3313, 1698, 1540, 1451, 1419, 
1353, 1121, 909, 759, 736 cm" 1 ; NMR2(300 MHz): 1.67- 
2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
(2H,m), 2.82-3.04 (2H,m) 


Ad 




MS(m/z) : 190(M T ) ; IR(neat) : 3304, 3060, 2935, 1667, 1489, 
1446, 1371, 1257, 1193, 925, 732 cm" 1 ; NMR2(300 MHz): 
1.63-1.82 (2H,m), 2.10-2.30 (2Hm), 2.94-3.14 (2H,m), 
3.80-3.88 (lH,m), 7.23-7.40 (5H,m), 9.76 (lH,br s) 


50 


Br H 

^ £nh 


MS(m/z):268(M T ); IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588,1507,1437,1292,1025,751cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,ddJ=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 

mJ X 


CI H 


MS(m/z):224(M T ); IR(neat) : 3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035,752 cm" 1 ; NMR2 (300 MHz): 
4 67-1.89 C2H m) 1 92-2 31 GH m) 3 00-3 18 C2Hjii) 3 92 
(lH,dd,J=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH,br s) 


52 


MeO h 

ay 


MS(m/z):220(M + ); IR(neat): 3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028,751 cm" 1 ; NMR2(300 MHz): 1.66- 
i.flo \£,n,iiij, i.7o-4.i/ ^jxijin^, 4.70-j.ij ^zjn^iij, j.ozo.yi 

(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


Br H 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751 cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,br s) 
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54 


F s9 H 

lii N Y° 


MS(m/z):258(M T ); IR(neat): 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 cm" 1 ; NMR2(300MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 
(Lrl 9 (lQ,j- L t./ 9 y.D) > /.lo ^lri 3 t 5 J- /. /.ju-/.oo (Zrl,inj, o.43 

(lH,d,J=8.5), 10.53 (lH,brs) 


55 


BrO' I 


MS(m/z):268(M T ); ER(neat) : 3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm" 1 ; NMR2 (300 MHz): 
1.66-1.83 (2Hjm), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), 
z.yj-j.14 3.od (lH,dd,J=5.1,y.l), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 (lH,br s) 


56 


iPr h 
QiH 


MS(m/z) : 232(M T ) ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102,756 cm" 1 ; NMR2(300MHz): 1.27 
(6H,t,J=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
dd,J= 1.5,8.2), 9.99 (lH,brs) 


57 


*CrV 


MS(m/z) : 268(M T ) ; IR(neat) : 3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m), 2.93-3.13 (2H,m), 3.85 
(lH,dd,J=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 (lH,m), 9.80 (lH,br s) 


58 


f H 

6X 


MS(m/z):208(M T ); IR(neat): 3265, 2945, 2870, 1674, 1618, 
1523, 1455, 1255, 1101, 753 cm" 1 ; NMR2(300MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (1H, 

At\ 1—A Q Q \\ f. OS TIC (1XX »vV\ 0 1G. 0 AH C\ XT «\ in cv~l 

aa,j-'f.y,y.ij, o.yo-/.i8 (3ii,m), o.Jo-o.4o (lrLm), 10.07 
(lH,brs) 


59 


OTBS 


MS(m/z):320(M + ); IR(neat) : 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm" 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1. 96-2. 12(2H,m), 2.15- 
2.30 (lH,m), 2.93-3.10 (2H,m), 3.83-3.92 (lH,dd J=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 


H 2 N H 


MS(m/z):205(M T ); IR(neat): 3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 cm" 1 ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2H,m), 

7.18-7.30 (2Hjn), 9.60 (lH,br s) 


61 


Cl AlH 

Cr 


MS(m/z):252(M + ); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1127, 1051, 868, 750 cm" 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH,m), 
z.is-z.ou mi,mj, z.oi-z./D (iri,ny, z.y /-j.uo (iri,m), 
3.20-3.33 (lH,m), 4.53 (2H,d,J=6.0), 7.18-7.40 (4H,m) 


62 


0-NO 


MS(m/z):218(M + ); IR(neat) : 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm" 1 ; NMR2(300 MHz): 1 .73-1.92 
(2H,m), 1.99-2.32 (9H,m), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3Hs), 9.18 (lH,br s), 


63 




MS (m/z) 259(M T ) ; IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826,777 cm" 1 ; 
NMR2(300 MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H^ii), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,gr=7.3), 
7.35 (2H,dJ=7.4), 9.55 (lH,br s) | 


64 


NC H 

0% 


FP : 216 



51 



WO 02/18335 



PCT/JP01/07321 



65 


NC H 

iTt n t 0 

Me \— ' 


FP : 230 


66 




FP : 234 


0/ 


NC H 

(TT N T 0 


FP . 250 


68 


NC H 

yVN Y 0 


FP : 222 


69 


^ H 


FP : 242 


70 


CI H 


FP : 226 


71 


Me H 
^ ^NH 


T7P ' 1CK 


72 


Me h 
N^rN 0 

NC QIH 


T7P • OOC\ 
JTJr • jLZXj 


73 


F 3 9 H 


FN : 258 


74a 


pLK 0 

OMe JL„, 


MS (m/z) :234(M T ); IR(KBr):3328, 3080, 2975, 2955, 1669, 
1543, 1430,774cm" 1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH,m), 2.81-3.02(2H,m), 3.69- 
3.72(lH,m), 3.83(3H,s), 4.42(2H,d,J=6.0), 6.84-6.92(2H,m), 
7.21-7.27(2H,m) 


74b 


HNV ^JJH 


MS(m/z) : 229(M T ) ; IR(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092, 750cm" 1 ; NMR2(300 MHz): 1.72-2.00 
(4H,m), 2.06-2.31(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.l6-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


jS-\ H 


MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm- 1 ; NMR2(300 
MHz): 1.69-2.00(4H,m), 1.99-2.30(2H,m), 3.02-3.19(2H, 
m), 3.90(lH,m), 6.60(lH,s), 7.14-7.24(3H,m), 7.91-7.99 
(lH,m),9.05(lH,s) 


74d 


Me H 

&f 


MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm -1 ; NMR2(300 
A/THVV 0 81-0 QRHTT rrCs 0 QR-2 3H ml 2 8^-^IRnH 
m), 3.29-3.53(2H,m), 3.68-3.78(lH,m) 


74e 


ci H 

MeO 


MS(m/z):254(M T ); IR(neat) : 1685, 1590, 1520, 1459, 1306, 
1169, 1027cm -1 ; NMR2(300 MHz): 1.75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3.18(2H,m), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 
TBSO 


MS(m/z) : 334flvO ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm" 1 ; 
NMR2(300 MHz): 0.21(6H,d,J=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3.1 3 (2H,m), 3.89 (lH,dd,J=9.3, 
5.3), 6.69(lH,d,J=7.8), 6.82(lH,d,J=7.5), 7.00(lH,tJ=8.0), 
9.18(lH,s) 


74g 


Me h 
I dou c iMn 


MS(m/z) : 334(M T ) ; IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm" 1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4HUn), 2.21(3H,s), 2.96-3.14(2H,m), 3.89 
(lH,dcy=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,d,J=8.1), 9.61(lHs) 


74h 


01 H 

H 2 N"^ (^IH 


MS(m/z):239(M T ); IR(neat) : 3419, 1635, 1541, 1418, 1306, 
1045cm" 1 ; NMR (300 MHz, CD 3 OD): 1.66-1.74 (2H,m), 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
(lH,brt,J=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) 


74i 


Ql H 

rY N T° 

( NH 
TBSO ^ 


MS(m/z):354(M T )» IR(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm" 1 ; NMR2(300MHz):0.22(6H,s),0.97(9H,s),1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3.17(2H,m),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,dd,J=8.4,2.7), 7.18(lH,d,J=8.4), 8.10 ! 
(lHd,J=2.7), 10.38(lH,brs) 


74j 


91 H 

ho C_N" 


MS(m/z) : 240(M T ) ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm" 1 ; 
NMR2(300 MHz): 1.63-2.22(5H,m), 2.95-3.20(lH,m), 3.87 
(lH,da^)=y.4,5.U), o.o/(lrl,ad,J=o.o,2.o), 2.5U (lxi,d,J=2.o), 
8.03(lH,d,J=8.8) 


74k 


OH 

°2 N (_}JH 


MS(m/z) : 251(M + ) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,U= 

C C\ A A1 /1tl A A T— f* 1 A K\ 1 OH H 1A /OTT «\ 1 iCO/1 TT kwl 

o.o), 4.01(lH,ad,J=y.i,4.3j, /.2U-/.J4 (2H,m), 7.oo(lH,bra, 
J=8.4) 


75 


CCiLo 


MS(m/z):230(M + ); IR(neat) : 3296, 2941, 1643, 1454, 1417, 
1225, 731, 926cm' 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,d,J=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 


PI I 


MS(m/z) : 238(M*) ; IR(neat) : 3266, 3086, 2779, 1667, 1572, 
1444, 1205, 1 140, 1050, 837, 799, 755 cm- 1 ; NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 (3H,m), 8.35-8.55 (lH,m), 11.53 (lH,br s) 


80 


H 2 NCO H 

(S- n y 0 


FN : 232 


81 


EtO H 

Cr H r° 


FP " 


82 


EtOX H 
lfV N Y° 


FP • 9fv* 


OJ 


NC H 


FP * 909 


84 


NC 


FP : 203 


85. 


° 2 W H 

\_J 


MS(m/z) : 221 (NT) ; IR(KBr) : 3372, 2958, 2869, 1618, 
1571, 1512, 1416, 1353, 1265, 1233, 1154, 1038, 743 cm -1 ; 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (3H,m), 2.96 
(2H,t,J=6.8), 3.11-3.34(2H,m), 3.45 (lH,quint,J=6.2), 6.59 
(lH,t,J=7.7), 6.82(lH,d,J=8.5), 7.36(lH,t,J=8.2), 8.12(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


iPr h 


MS(m/z) : 218(M0 ; IR(neat) : 3364, 2961, 2871, 1675, 1603, 
1509, 1450, 1202, 1134, 1039, 747 cm' 1 ; NMR2(300MHz): 
1.22-1.32 (6H,m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 
2.85-3.03 (4H,m), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2H,m), 7.06-7.17 (2H,m) 


89b 


Ql H 


MS(m/z):210(M T ); IR(neat): 3398, 2953, 1736, 1599, 1510, 
1460, 1322, 1247, 1033, 743cm -1 ; NMR2(300 MHz): 
1.39^1.98(4H,m), 2.83-3.04(2H,m), 3.30-3.42 (lH,m), 3.60- 
3.71(lH,m),4.67(lH,s), 6.57(lH,t,J=7.6), 6.63(lH,d,J=7.0), 
7.08(lH,t,J=7.0), 7.l9(lH,d,J=7.6) 


89c 


Men 


MS(m/z) : 190(M T ) ; IR(KBr) : IR(KBr) : 3348, 2959, 287 1, 
1605, 1515, 1401, 1319, 1260, 746cm- 1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1 .86(2H,m), 1.90-2.01 (lH,m), 2.16 
(3H,s), 2.95(2H,t,J=6.3), 3.04 (lH,ddJ=15.0,8.3), 3.23(1H, 
uu,J - l/.u,4. j.^zo.^y { 111,111;, o.OU( 111,0,1 -o.l;, o.o4 
(lH,t,J=7.5), 7.04(lH,d,J=9.9), 7.10(lH,t,J=7.7) 


89d 


91 H 

MeO ^ H 


MS(m/z) : 240(M + ) ; IR(neat) : 1637, 1606, 1509, 1458, 
1421, 1213, 1026cm- 1 ; NMR2 (300 MHz): 1.40-1. 55(1H, 
m),1.64-2.25(4H,m),2.93-3.22(4H,m),3.38-3.50(lH,m), 
3.76 (3H,s), 4.71(lH,s), 6.1 5-6.23 (2H,m), 7.12 (lH,d,J=8.4) 
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89e 


Me 

0H £jMH 


MS(m/z) : 206(M + ) : IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm- 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1. 86(2H,m), 2.07-2.23(2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,dd,J=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,d,J=8.1), 7.03(lH,t,J=7.8) 


89f 


Me h 


MS(m/z):220(M + ); IR(neat):2927, 1588, 1523, 1469, 1254, 
1141cm- 1 ; NMR2 (300 MHz): 1.45-2.05(4H,m), 2.06(3H,s), 
z.yDo.bUptyn), 5.3l(IH,s), o.20 (lH,d,J=8.l), 6.25(lH,d, 
J=7.2),6.92(lH,dd,J=8. 1,7.2) 


89g 


pi hj 

ho^ (yn 


MS(m/z) : 226(M*) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm" 1 ; NMR1 (300 MHz): 
l.23-l.80(5Hm), 2.62-2.99(4H,m), 4.5l(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


QHh 


MS(m/z) : 192(M*) ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103, 757 cm' 1 ; NMR2(300 
MHzV 1 62-31 ("5H m\ 1 97-3 14 (2Vt irrt % ffl HTJ c"» ^ R4 
(lH,m), 6.83 (lH,t,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 

&x° 

^ (\lBoc 


MS(m/z) : 324(M T ) ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593,1523,1407,1288,1180,762cm" 1 ; NMR2(300 MHz): 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2H,m), 3.40-3.60 
(2Hm), 4.30-4.55(2H,m), 7.01-7.07(lH,m), 7.23-7.30(lH, 
m), 7.36(lH.brd,J=8.1), 8.40 (lH,brdjr=8.1), 9.22(lH,brs) 


90c 


CI Me 


MSOm/z) : 238(M + ) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm" 1 ; NMR2(300MHz): 1.68-2.05(4H,m), 3.30 (3H,s), 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4H,m) 


90d 


OH ,^NH 


MS(m/z) : 220(M T ) ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm" 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H,s), 6.79 
(lH,a=7 4), 6.95(2H,t,J=8.2), 7.15(1H,U=7.9), 9.74aRs1 


40 


Boq O /] 


FP : 456 


41 


3ocNH^4j^Q-0^^ 


MS(m/z) : 426(M T ) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2(300MHz):1.37-1.85(6H,m),1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 




MS(m/z) :462(M T ) ; IR(KBr) : 3319,2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81 (2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,d,J=8.5), 8.32 (lH,dd,J= 
9.3,5.2) 
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43 


A 

BocNH-^n-^Q^CI 


MS (m/z) : 384 (M T ) ; IR(KBr) : 3344, 2955, 1682, 
1525, 1473, 1169, 1045 cm- 1 ; NMR2 (300 MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2H,m), 
1.80-1. 87(2H,m), 1.99-2.03(2H,m),3.19(2H, brs), 
3.50(2H,brs), 3.80(lH,brs), 4.35(1H, brs), 7.21- 
7.25(1H, m), 7.38 (lH,d J=8.4), 7.50 (1H, brs) 


44 


BocNH'\^4l-Bn 


FP : 317 


45 


BocNH^4| H 


Sal : HCl 
FP : 227 


46 


BocNH^^m^Y^I 


FP : 385 


77 


H ^ N Xr 0 X> F 


MS(m/z) : 326(M T ) ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm' 1 ; NMR2 
(300 MHz): 1.20-1.87(8H,m), 1.88-2.04(2H,m), 
2.96(lH,sep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3H,m), 7.22-7.27 
(4H,m) 


78 




MS(m/z) : 362(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm' 1 ; 
NMR2(300 MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H,m), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dt,J=8.0,2.5), 7.44 (lH,dd,J= 
9.3, 2.5), 7.51 (lH,t,J=7.1), 7.72 (lH,d,J=8.5), 
7.86 (lH,d, J=8.5), 8.32 (lH,dd,J=9.6,5.8) 






MS (m/z) : 284 (M T ):IR (neat): 2930, 1561, 1469, 
1340, 1129, 1030 cm' 1 ; NMR2(300MHz): 1.41- 
1.50 (2H,m), 1.56-1.63 (2H,m), 1.66-1.74(2Hm), 
1.95-1.99 (2H,m), 2.91-3.02 (lH,m), 3.14-3.16 
(2H,m), 3.50 (2H,s), 7.19-7.23 (lH,m), 7.37 (1H, 
d,J=8.1), 7.50-7.51 (lH,m) 


86a 




Sal : 2HC1 
FP : 285 


86b 


H 0 /I 


FP : 356 


8/ 


U H N ^CQ F 


T7D • A(\A 


88 




FP:429 
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*2 




Ex 


A-X-B- 


Dat 


1 


0 2 N H 


MS(m/z):545(M T ); IR(neat): 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277,753, 665 cm 1 ; NMR2(300 MHz): 1.52- 
2.34(12H,m), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4.16(lH,m), 4.37-4.45(lH,m), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2H,m), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H,m), 8.17-8.24 (1H, m), 8.80-8.85 (lH,m), 
11.13 (lH.br s) ; r Q!1 20 d : -12.2°(c=0.25,CHCl 3 ) 


2 


BnNH^O 


MS(m/z):514(M T ); lR(neat):3318,2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm" 1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H,m), 7.40-7.62 (3H,m), 
7.7 1-7.83 (3H,m) ; \ a 1 20 D : -40.3°(c=0.65,CHCl 3 ) 


3 


PhNH^O 

far 


MS(m/z): 500^0; IR(neat): 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm" 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH,m), 3.12-3.24 
(lH,m), 3.25-3.40 (3H,m), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH,m), 7.02-7.09 (lH,m), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3H,m), 9.87 
(lH,br s) ; \a 1 20 D : -70.3°(c=0. 15,CHC1 3 ) 


6 


9r H 


MS(m/z):578(M T ); IR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), I 
4.60-4.67 (lH,m), 6.9 l-6.99(lH,m), 7.19-7.33 (2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
brs); ral 20 D : -40.5°(c=0.24,CHCl 3 ) 


7 


Ql H 


MS(m/z).534(M ), lR(neat). 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871,754 cm" 1 ; NMR2 (300 MHz): 
1.48-2. 16(1 lH,m), 2.46-2.55(lH,m), 3.20-3.31(3H,m), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lHUn), 7.40-7.47 (lH,m), 7.55-7.62 (lH^n), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [a l. 20 © : 
-52.6°(c=0.28,CHCl 3 ) 


8 


MeO h 


MS(m/z):530(M T ); IR(neat): 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.4l-2.50(lH,m), 3.23-3 .34(3HUn), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 (lKUi), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH.br s) ; \a f° D : -52.2°(c=0.23,CHCl 3 ) 
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9 




MS(m/z):548(M T ); IR(neat): 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866, 756 cm -1 ; NMR2(300 
MHz): 1.43-1.58 (2H,m), 1.66-2.14 (9H,m), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.95-4.22 (2H,m), 4.42- 
4.56 (3H,m), 7.12-7.35 (4H,m), 7.39-7.48 (lH,m), 7.54-7.84 
(5H,m) ; r Q! 1 20 D : -40.2°(c=0. 14,CHC1 3 ) 


11 


Br h 


MS(m/z):578(M ), IR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34(lH,m), 9.25 (1H, 
br s) ; r a1 20 D : +48.3°(c=0.19,CHCl 3 ) 


12 




MS(m/z):568(M T ); IR(neat): 3385, 2954, 1693, 1529, 1320, 
1170, 1115, 871, 758 cm 1 ; NMR2(300 MHz): 1.48-2.16 
(HH,m), 2.42-2.50 (lH,m), 3.20-3.32 (3H,m), 3.36-3.45 
(lH,m), 3.67 (2H,s), 4.02-4.18 (lH,m), 4.22-4.30 (lH^n), 
4.63-4.70 (lH,m), 7.17-7.29 (2H,m), 7.41-7.61 (4H,m), 
7.72-7.83 (3H,m), 8.19 (lH,d,J=8.0), 9.20 (lH,br s) ; 
f a I d : -32.5°(c=0.11,CHa 3 ) 


13 




MS(m/z):578(M T ); IR(neat) : 3267, 2952, 1690, 1630, 1531, 
1398,1249,1216,1073,826,756 cm- 1 ; NMR2(300 MHz): 
1.48-2.26 (HH,m), 2.55-2.65(lH,m), 3.10-3.36(4H,m), 3.67 
(2H,s), 3.88-4.24 (2H,m), 4.56-4.62 (lH,m), 7.19-7.48 (6H, 
m), 7.55-7.60 (lH,m), 7.72-7.82 (3H,m), 10.11 (lH,br s) ; 
ral^o : -58.1°(c=0.12,CHCl 3 ) 


14 


iPr h 


MS(m/z):542(M0; IR(neat): 3356, 2960, 1685, 1630, 1611, 
1587, 1530, 1342, 1249, 870, 756 an 1 ; NMR2 (300 MHz): 
1.16-1.27(6H,m), 1 .50-2.20(1 lH,m), 2.56-2.67 (lH,m), 
3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 j 
(lH,d,J=7.4), 7.07-7.28 (4H,m), 7.44 (1H, dd,J=2.5,9.9), 
7.58 (lH,d,J=8.5), 7.72-7.91 (4H,m), 9.50 (lH,brs) ; 
\a-r D : -68.6°(c=0.09,CHa 3 ) 


15 




MS(m/z):578(M T ); IR(neat):3264, 2952, 1690, 1627, 1611, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm* 1 ; NMR2(300 
MHz): 1.62-2.22 (llH,m), 2.53-2.68 (lH,m), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lHm), 4.25- 
4.44 (lH,m), 4.56-4.62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(2H.m),7.58-7.65(lH,m),7.72-7.86(4H,m), 10.13(lH,brs) ; 
r a f° D : -78.0°(c=0. 1 8,CHC1 3 ) 


16 




MS(m/z):518(M0; IR(neat): 3379, 2955, 1691, 1616, 1527, 
1456, 1342, 1216, 871, 757 cm" 1 ; NMR2(300 MHz): 1.47- 
1.62 (2H,m), 1.71-2.20 (9H,m), 2.52-2.62 (lH,m), 3.14-3.40 
(4H,m), 3.68 (2H,s), 4.02-4.27 (2H,m), 4.61-4.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lH,m), 7.40-7.47(lH,m), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H, 
br s) ; r a f°T> : -80.8°(c=0.22,CHCl 3 ) 


17 


OTBS 

Cr 


Mo(m/z) . oJU(M ), JLK(neat}. oily, zyoi, loio, 15y7, lDzl, 
1454, 1340, 1253, 913, 840, 754 an 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH,m), 3.08-3.46 (4H,m), 3.68 (2H,s), 3.96^.22 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lEUn), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3H,m), 8.34-8.44 (lH,m), 8.93 (lH,br s) 
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18 


H 2 N H 


MS(ro/z):515(M ), IR(neat) . 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140,754 cm- 1 ; NMR2(300 MHz): 
1.48-2.25 (HH,m), 2.50-2.58(lH,m), 3.16-3.40(4H,m), 3.67 
(2H,s), 3.90-4. 10(lH,m), 4.18-4.26(lH,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH,m), 7.20-7.30 (lH,m), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H,m), 9.11 
(lH,br s) ; r a 1 20 d : -114 o (c=0.04,CHCl 3 ) 


22 


QLfLo 


MS(m/z):562(M T )>* IR(neat) : 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm' 1 ; NMR2(300 MHz): 1.75- 
1.82(llH,m), 2.00-2.15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(lH,m), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4. 12(lH,m), 4.32-4.63(3H,m), 4.84(lH,s), 
6.78-6.90(lH^n),7.12-7.36(5H,m).7.38-7.47(lH,m),7.53-7. 
62ClH,m),7.70-7.84(3H,m) ; [01%: -52.7°(c=0.21,CHCl 3 ) 


27 




MS (m/z) : 568 (M T ) ; TR (KBr) : 3373, 2952, 1612, 1512, 
1342 ran 1 ; NMR2(300 MHz): 1 .59 (4H,brs),l .74-1 .80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H,m), 3.37-3.43 (lH,m), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, d,J=7.5), 
7.14 (lH,dd,J=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,dd,J=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; I a fo : -94.2°(c=0.01,CHCl 3 ) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 ran 1 ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H,m), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (1H,U=8.0), 7.24 
(lH,m), 7.36(lH,d,J=8.0), 7.43(lH,dd,J=2.2,9.9), 7.60(2H t, 
J=6.7), 7.72-7.81 (3H, m), 8.40-8.75 (lH.br s) ; HR-MS 
(m/z)511.53(M + ) 


34 


EtO H 


Sal: Fu 

FP- 545 : NMR1* 1 39 (3H t J=69 Hz") 7 69 flH dd J 
= 10.3, 2.5 Hz), 8.18 (1H, d, / = 7.8 Hz) 


-> J 


NC H 


Sal:Fu 

FP- 540 " NMR1 • 2 36 HH <?"> 3 78 (TR <:1 4 41 /"ITT rirl 
8.3, 3.4 Hz) 


3d 


NC H 


FP: 532 ; EA: Cal (C 2 9H3oN 5 0 2 FS) C, 65.52; H, 5.69; N, 
15.1 /, r, 5.JI, o, O.IW. rna. U, O0.Z4, H, IN, IJ.UU; r, 
3.42; S, 5.96 


37 


/-\ H 
W~ N Y° 

•w nr 


Sal: Fu 

FP: 552 ; NMR1: 3.81 (2H, s), 4.54 (1H, dd, 7= 7.0, 4.2 Hz), 
8.90(lH,d,J=4.0Hz) 


38 


CI H 


Sal:Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, J = 7.6, 3.2 Hz), 
8.35 (lHd, J =7.6 Hz) 
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39 


Me H 

6- 


Sal:Fu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4.40 (1H, 
m) 


40 


FsP H 


FP:570 ; NMR1 : 3.69 (2H,s), 4.48 (lH,t, 7=5.4 Hz), 8.88 
(1H, s) 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, 7= 8.3, 2.9 Hz), 
8.21 (lH,d, J =8.3 Hz) 


42 


q-»o 


MS(m/z) : 539(M ) ; IR(KBr) : 3296, 2952, 1611, 1532, 
1413, 1343, 1250,753cm" 1 ; NMR2(300 MHz): 1.49-2.19 
(HH,m), 2.69(lH,dd,J=ll.l,6.0),3.15-3.34(4H,m), 3.68 
(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(lH,brs), 
7.12- 7.25(3H,m), 7.42(lH,brd,J=9.3), 7.57(lH,brdJ=8.7), 
7.72- 7.80(3H,m), 7.92flH,brd,J=7.5), 8.24(lH,brs), 
10.3(lH,brs) ; ral d : -25.0° (c=0.104,MeOH) 


43 


Ql H 

Me(T 


MS(m/z) : 551((M+1/) ; IR(neat) : 2952, 2875, 1607, 1513, 
1341, 1213, 1173cm r ; NMR2(300 MHz): 1.40-1.55(2H,m), 
1.75-2.18(10Hm), 3.04-3.20(6H,m), 3.66(2H,s), 3.77(3H,s), 
3.96-4.35(3H,m), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lH,m), 7.11 (lH,d,J=8.7), 7.20-7.27(lHm). 7.42(lH,d, 
J=9.9), 7.57(lH,d,J=9.6), 7.71-7.85(3H,m) ; [ a]\: -20.9° 
(c=0.10,MeOH) 


44 


/r-^ H 


MS(m/z) : 539(M T ) ; IR(KBr) : 3314, 2951, 1683, 1612, 
1535, 1344, 1253, 1221, 1048, 871, 792, 730cm" 1 ; NMR2 
(300 MHz): 1.42-2.21 (HH,m), 2.56(lH,m), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lH,m), 4.24 (lH,d,J=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,tJ=7.3), 7.04(lH,dJ=7.6), 7.15 
(1H,S), 7.39jf2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
s); Tal D : -0.06° (c=0.063,MeOH) 


45 


OH 

Q4Lo 
o 2 n 


MS(m/z) : 561@vf) ; IR(KBr) : 3381, 2966, 1612, 1534, 
1363,808,734cm -1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,ddJ=16.8,8.4), 3.57-3.70(3H,m), 4.09 (2H,s), 4.17- 
4.30(lH,m), 4.54-4.58(lH,m), 5.38-5.41 (lH,m), 7.19-7.38 
(3H,m), 7.47(lH,brdJ=9.3), 7.59 (lH,brd,J=8.1), 7.83-7.91 
(3H,m), 8.06(lH,brs), 10.1(lH,brs) ; [ al*^ : -46.9° 
(c=0.026,MeOH) 


46 


CI H ' 


MS(m/z) : 549(M T ) ; IR(KBr) : 3357, 2952, 1637, 1523, 

1^41 1 0^^rm* 1 * MMTP 0 (1f\n TV/TUT'* V 1 Af\ O 1 *\fGXJr -r»V\ O A1 

2.51(lH,m), 3.22-3.30(3H,m), 3.38-3.45 (lHm), 3.63 (2H, 
brs), 3.72(2H,s), 4.03,4. 17(lH,m), 4.39(lH,d,J=8.4), 4.59 
(lH,dd,J=8.4,1.8), 6.56 (lH,dd,J=9.0,2.7), 6.68(lH,dJ=2.7), 
7.21-7.28(lH,m), 7.43(lH,dd,J=9.6,2.1), 7.58(lH,dJ=9.0), 
7.73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lHs) ; [ a ] 20 D : 
-18.2° (c=0.022,MeOH) 
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47 


t-\ H 


MS(m/z) . 525(M ) , IR(KBr) . 3337, 2952, 1610, 1518, 
1362, 1249,738cm' 1 ; NMR2(300MHz): 1.35-1.48 (2H,m), 
1.60-2.08(llH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98-4.13 
(lH,m), 4.35-4.45(2H,m), 6.26(lH,d,J=8.1), 6.55(lH,brs), 
6.79(lH,d,J=8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd,J=8.7), 7.55(lH,brd,J=8.4), 7.72-7.8 l(3H,m), 8.07 
(lH,brs); ral 20 o : +5.48° (c=0.084,MeOH) 


48 


Ql H 
HCT^ Qi" 


MS(m/z) . 536(M ) , IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm- 1 ; NMR2(300 
MHz): 1.28-1.45(2H,m), 1.63-2.09(10H,m), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2H,m),6.62-6.71 
(2H,m), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lH.d,J=10.2), 
7.52 (lH,d,J=8.5), 7.68-7.76(3H,m) ; [ a f% : -28.3 6 
(c=0.074,MeOH) 


49 


Me h 


MS(m/z) : 517((M+1) T ) ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300 MHz): 1.37- 
1.53(2H,m), 1.70-1.88(6H,m), 1.93-2.15 (7H,m), 3.08-3.33 > 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs), 6.18(lH,s), 6.21(lH,s), 6.93(lH,t,J=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,d,J=9.6), 7.70-7.82(3H, 
m); ral 20 D :-45.2 (c=0.042,MeOH) 


50 


Me 


MS(m/z) : 516(M T ) ; IRYKBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm' 1 ; NMR2(300 MHz): 1.52-1.97 
(12H,m), 2.53-2.62(lH,m), 3.20-3.43(6H,m), 3.73(3H,s), 
4.03-4.18(2H,m), 4.42-4.50(lH,m), 4.72 (lH,d,J=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,t,J=7.8), 7.44 
(lH,dd,J=2.4,9.9), 7.61(lH,d,J=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; ral 2< D : -22.5° (c=0.10,MeOH) 


51 


Men 


MS(m/z) : 501 (M T ) ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm' 1 ; 
NMR2(300MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2. 10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.15(lH,m), 4.30^.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (lH,y=7.5), 
7.21-7.28(lH,m), 7.44(lH.dd,J=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; \ a 1*„ : -9.4° (c=0. 16, MeOH) 


52 


9" H 

HCT^ QT 


MS(m/z) : 550(M0 ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm' 1 ; NMR2(300 
MHz): 1.47-2.13(10H,m), 2.36(lH,s), 3.25(2H,s), 3.39 1 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2H,d,J=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,dd,J=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38QH,ddJ=9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lH,s) : r«l d : -36.0° (c=0.090,MeOH) 


53 


CI Me 

6r^ 


MS(ra/z) : 548(M T ) ; IR(KBr) : 3282, 2951, 1612, 1530, 

1*113 1343 I9^n n^inrW* ■ kta/tp o a nn X/ruvw 1 1 an 
IH-Aj, ijHD 9 IADkj, /JZCIIi > 1NMKZ(3UU MxlZj. 1.jU-1.o3 

(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.19-4.25(lH,m), 
4.76(lH,d,J=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81(3H,m). 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [of D : -33.3° 
(c=0.036,MeOH) 
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54 


0 2 N H 


MS(m/z) : 531(M T ) ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174, 745cm- 1 ; NMR2(300 MHz): 1.40-2.12 
(12H,m), 3.22(4H,m), 3.63(2H,s), 3.63(lH,m),4.05 (2H,d, 
J=6.1), 4.22(lH,s), 6.58(lH,t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7.54(lH,d,J=8.5). 7.69-7. 77(3H,m), 8.10 (lH,d,J=8.5), 
8.27(lH,m); r«l d : -0.23° (c=0.078,MeOH) 


55 


tBu-O^O 

Cr 


MS(m/z) : 481(M T ) ; ]R(KBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm" 1 ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6H,m), 1.69-1.80(2H,m), 
1.82-2. 14(4H,m), 3.17-3.28(2H,m), 3.29-3 .47(2H,m), 
3.96-4. 14(lH,m), 4.17^.28(2H,m), 7.18-7.28(lH,m), 
7.39-7.48(lH,m), 7.54-7.62(lH,m), 7.70-7.82(lH,m) ; 
ral 20 D : -31.3° (c=0.28,MeOH) 


56 


oh 


MS(m/z) : 530(M T ) ; IR(KBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm" 1 ; NMR2(300 MHz): 1.42-2.01 
(8H,m), 3.20-3.26(4H,m), 3.41(2H,s), 3.62(2H,s), 3.62-3.70 
(4H,m), 3.71(2H,s), 3.99(lH,m), 4.17(lH,dJ=8.2), 6.80(1H, 
t,J=7.4), 6.91-6.99(2H,m), 7.14 (lH,tJ=7.4), 7.22(lH,m), 
7.39(lH,d,J=9.1), 7.53 (lH,d,J=8.5), 7.68-7.76(3H,m) 


59 




MS(m/z):516(M^); IR(neat): 3371, 2955, 1631, 1611, 1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm" 1 ; NMR2(300 
MHz): 1.48-1.63(2H,m),1.66-2.20(9H,m), 2.51-2.61(lH,m), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lH,m), 4.29(lH,d, 
J=8.5),4.70(lH,d,J=7.4),6.78-6.88(lH,m), 6.93-7. 12(3H,m), 
7.19-7.30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (lH,m), 7.70- 
7.84(3H,m), 10.23(lH,brs) ; \af% : -166°(c=0.02,CHCl 3 ) 


60 


CI H 
OH ^ 


MS(m/z) : 551((M+1) T ) ; IR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm" 1 ; NMR(300 MHz, 
CD 3 OD): 1.75-1.85(6H,m), 2.02-2.30(6H,m), 3.35-3.43(3H, 
m), 3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH,m),4.55-4.80 
(2H,m), 7.23(lHdJ=8.7), 7.33 XlH,tdJ=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3H,m) ; r & I d • -30.8 0 (c=0.13,MeOH) 


61 


Me 
Q-N 0 

OH^ 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2954, 1616, 1542, 
1512, 1477, 1342, 1245, 1227, 870cm" 1 ; NMR2(300 MHz): 
1.52-1 .92(9H,m), 2.05-2. 18(3H,m), 2.27(3H,s), 2.52-2.62 
(lH,m), 3.21-3.42(4H,m),3.71(2H,s),4.72(lH,d,J=7.8), 6.73 
(lH,d,J=8.4), 6.88(lH,d,J=8.4), 7.02(lH,dd,J=8. 1,15.9), 
7.44 (lH,d,J=9.9), 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(1H.S) ; \a-\\ : -48.8° (c=0.40,MeOH) 


62 


Me H q 
HO^ QT 


MS(m/z) : 530^^ ; IR(KBr) : 3367, 2953, 1614, 1542, 
1525, 1511, 1343, 1226, 869, 733cm" 1 ; NMR2(300 MHz): 
1.50-1.61(2H,m), 1.70-1. 9 l(6H,m), 2.03-2. 17(4H,m), 2.08 
(3H,s), 2.53(lH,dd,J=5.9,12.0), 3.17-3.37(4H,m), 3.67 (2H, 
s), 4.03-4.14(lH,m), 4.30(lH,dJ=8.4), 4.59(lH,d,J=7.2), 
6.54 (lH,s), 6.55(lH,dd,J=3.0,4.8), 7.21-7 .27(lH,m), 7.41- 
7.50(2H,m).7.56(lH,d,J=9.3), 7.72-7.79(3H,m), 8.93 (1H, 
s); rain : -50.4° (c=0.60,MeOH) 


63 


NC H 

(j 1° 


Sal:Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, J = 8.3, 3.0 Hz), 
7.96(lH,dd,7 = 9.1,5.9Hz) 1 
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64 


EtOOC h 


Sal:Fu 

FP: 573 ; NMR1 : 1 .26 (3H, t, J = 7.2 Hz), 3.80 (2H, s), 6.27 
(lH,d,7 = 7.8Hz) 


65 


H 2 N-CO H 

CT N I° 


Sal: Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, J = 8.3 Hz) 


66 


CN 


Sal: Fu 

FP: 544 ; NMR1: 3.85 (2H, s), 4.43 (1H, dd, J= 8.3, 2.9 Hz), 


67 


CN 

ci 


Sal: Fu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, J= 8.1, 3.2 Hz), 
7.96 (1H, dd, J = 8.0, D.y Hz; 


68 


nc 


Sal: Fu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 8.8, 2.5 Hz) 




NC 


FP:513 ; NMRl:3.68(2H,s),7.08(lH,t,J = 7.6Hz),7.94 
(lH,dd, J =8.8, 5.8 Hz) 


/U 


NC H 


FP: 512 ; NMR1 : 3.69 (2H, s), 6.60 (1H, t, J = 7.6 Hz), 7.06 
(lH,d,J=8.8Hz) 


71 


NaOOC h 

Ay 


FP: 567 ; NMR1: 4.24 (1H, dd, J = 8.8, 2.0 Hz), 6.99 (1H, 
t, J = 7.3 Hz), 8.53 (1H, d, J = 8.3 Hz) 


72 


. & 


FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, /= 6.4 Hz), 8.24 

/I XT J. T _ C Q TJ_\ 

(1x1, l, J — j.y riz) 


73 


OM 


Sal:Fu 

FP: 545 ; EA: Cal (C31H33N4O4F.C4H4O4.H2O) C, 61.94; H, 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 




Sal:Fu 

FP: 534 ; EA: Cal (C31H33N3O2CIF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


0 2 N H 


Sal: Fu 

FP: 546 ; NMR1: 3.75 (2H, s), 4.26 (1H, d,J = 6.3 Hz), 7.18 
(lH,t,J = 7.3Hz) 


77 


JL)=\ 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, 7= 8.8 
Hz) ; EA: Cal (C3iH 35 N 2 OF) C, 79.11; H, 7.50; N, 5.95; F, 

A f\A C A . nc\ 11. XT *7 1H. XT C OO. T7 A 05 

4.04. rnd: C, 79.13; Jd, /.//; JM, 5.88; F, 4.23 


78 


'cr 


FP: 500; NMR2: 3.10 (2H, t, J = 5.4 Hz), 4.23-4.37 (1H, m), 
7.60 (lH,d, 7=8.8 Hz) 


79 




FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d,J= 8.4 Hz) 


80 




Sal:Fu 

FP: 514 ; NMR1: 3.82 (2H, s), 4.17-4.30 (1H, m), 7.97 (1H, 
dd, J = 8.8, 5.9 Hz) 


96 


& 


FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
(lH,d,J = 8.4Hz) 


97 


cr 


Sal: 1.5Ma 

FP: 501 ; NMR1: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 


& 


FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; H, 7.10; N, 7.79; 
F, 3.52. Fnd: C, 75.39; H, 7.17; N, 7.77; F, 3.61 


100 


Ph 

& 


Sal: Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 




Mb(m/z) . 558(M ) , IR(KBr) . 3426, 2yW, 2851, 1656, 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm" 1 ; NMR2(300 
MHz): 1.46-1.68(10H,m), 1.72-1.99(12H,m), 2.01-2.12(4H, 
m), 2.25-2.33(lH,m), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3.67(2H,s), 3.96-4.22(3H,m), 6.56-6.68 (lH,m), 7.20-7.28 
(lH,m), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H 
m); fCKl 20 !, : -34.1° (c=0.27,MeOH) | 
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104 


Me H 

(iT N T 0 

H 2 N-CO 


MS(in/z) . 557(M ) , IR(KBr) . 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm" 1 ; NMR(300 
MHz, CD 3 OD): 1.66-1.82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH,m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51(lH,m), 7.21-7.31(2H,m), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a ] 20 D : 
-50.8° (c=0.09,MeOH) 


105 


MeH 

(Tl Y° 

MeO-CO O 1 


MS(m/z) : 572(M T ) ; IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247, 763cm ; NMR2 
(300 MHz): l.50-l.68(2H,m), l.7l-l.92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.l2-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.0l-4.l2(lH,m), 4.67(2H,d,J=8.l), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7.62(lH,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) I [ a Id : -44.0° 
(c=0.16,MeOH) 


106 


MeH 


MS(m/z) : 530(M T ) ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm" 1 ; NMR2(300 
MHz): 1.50-1.64(2H,m),1.68-1.78(2H,m), 1.79-1 .92(3H,m), 
1.96-2.15(5H,m), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H,m), 3.66(2H,s), 4.02-4. 15(lH,m), 4.29-4.38 (lH,m), 1 
4.62 (lH,d,J=7.8), 6.54(lH,dJ=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H,mI 7.55 (lH,dJ=8.4), 7.69-7.80 
(3H,m), 9.12(lH,s) ; \ a "To : -46.6° (c=0.58,MeOH) 


107 


F H q 

HO^ QT 


MS(m/z) : 534(M) ; IR(KBr) : 3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41(lH,m), 3.66(2H,s), 3.98^.12(lH,m), 
4.28-4.36(lH,m), 4.55(lH,d,J=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lH,m), 7.39-7.46(lH,ml 7.55(lH.dJ= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) \ \ al d : -45.3 (c=0.46,MeOH) 


108 


0 2 N H 


MS(m/z) : 561(M T ) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300 MHz): 
1.54-2.32(12H,m), 3.26-3.41(3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(ll%m), 4.50-4.62(2H,m), 6.92-6.98(lHm), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.71-7.81(3H,m), 8.29 
(lrUa^l-y.U), lu.oy(lH,s) , | a | D--65.5 (c=U.38JMeOH) 


110 


Cn^o 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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H 



Ex 


A-X-B- 


Dat 


4 


Cr 


MS(m/z):514(M T ); IR(neat): 3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213, 748 cm" 1 ; NMR2(300MHz): 1.36- 
1.55 (2H,m), 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
(lH,m), 3.48-3.97 (5H,m), 4.06-4.30 (2H,m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH,m), 7.69-7.82 (lH,m), 
8.22-8.29 (lH,m) ; r «1 d : -4.04°(c=0.10,CHCl 3 ) 


5 


BnNHyD 

cr 


MS(m/z):488(M T ); IR(neat): 3312, 2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm" 1 ; NMR2(300 MHz): 1.35- 
1.54 (2H,m), 1.71-2.25 (7H,m), 2.38-2.50 (lH,m), 2.78-3.42 
(4H,m), 3.58-3.93 (3H,m), 4.12-4.48 (4H,m), 7.17-7.60 (7H, 
m), 7.70-7.83 (3H,m), 8.22-8.24 (lH,m) ; [ afc : -40.5° 
(c=0.69,CHCl 3 ) 


10 


Br H 

erg. 


MS(m/z):552(M T ); IR(neat): 3351, 2946, 1691, 1631, 1529 
1437, 1354, 1250, 1025, 870, 753 cm" 1 ; NMR2 (300 MHz): 
1.41-1.57 (2H,m), 1.90-2.25(7H,m), 2.44-2.53 (lH,m), 2.78- 
2.91 (2H,m), 3.25-3.35(lH,m), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-3.34 (2H,m), 4.32 (lH,d, J-8.2), 4.63-4.68 (lH,m), 
6.92-7.00 (lH,m), 7.20-7.33 (2H,m), 7.40-7.55 (3H,m), 
7.68-7.83 (3H^n), 8.27-8.34 (lH,m), 9.30 (lH,br s) ; 
ra] 20 D : -43.4°(c=0.17,CHCl 3 ) 


19 


Ql H 


MS(m/z):508(M T ); IR(neat) : 3367, 2945, 1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm" 1 ; NMR2(300 MHz): 
1.40-1.58 (2H,m), 1.78-2.26 (7H,m), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH,m), 3.37-3.46(lH,m), 3.64(2H,s), 
3.68-3.84(lH,m), 4.30(lH,d,J=7.7), 4.68(lH,dJ=7.1), 6.97- 
7.06 (lH,m), 7.20-7.54 (5H,m), 7.68-7.84 (3H,m), 8.30-8.38 
(lH,m), 9.53 (lH,br s) ; fa 1 20 D : -88.7°(c=0.09,CHCK> 


20 


iPr h 


MS(m/z):516(M T ); IR(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(300 MHz): 
1.15-1.32 (6H,m), 1.42-1.58 (2H,m), 1.74-2.27(7H,m), 2.57- 
2.68(lH^i), 2.80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,d,J=8.0), 4.69 (lH,dJ=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H,m), 7.70-7.90 (4H,m), 9.42 (lH,br s) : 
ral 20 D ■: -122.0°(c=0.08,CHCl 3 ) 


21 


iPr h 


MS(m/z):516(M T ); IR(neat) .3349,2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm" 1 ; NMR2(300 
MHz): 1.15-1.31(6H,m), 1.32-1.49(2H,m),1.70-2.23(8H,m), 
2.76-3.00(3H,m), 3.06-3. 18(2H,m), 3.23-3. 34(2H,m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lH,m), 4.41-4.50 (lH,m), 6.52-6.73 
(2H,m), 7.04-7.16(2H,m), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3H,m) ; f <*1 20 D : -34.1°(c=0.11,CHCl 3 ) 
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23 


Q4Lo 


MiS(m/z) . 5U2(M ), lR(neat). 3340,2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 an 1 ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1.75-2.25(13H,m), 2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H,m), 
8.73 (lH,br s) ; r a Id : -117°(c=0.13,CHCl 3 ) 


26 


QHH 


MS(m/z) : 476(M T ) ; IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH„q,J=9.6), 3.32 (lH,t, 
J=8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,t,J=7.3), 6.91(lH,d, J=8.2), 7.00(lH,dJ= 
7.0), 7.06(lH,d,J=7.9), 7.18-7.24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,dJ=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 


c, <y 


IR(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872, 754 cm" 1 ; NMR2(300 MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,dd^=6.0,12.0), 
2.85 (2H,d,J=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH,m), 4.35(lH,d r T=7.7),4.68(lH,d, J=7.7), 
7.12(lH,y=8.1),7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, d,J=8.2), 7.72 (2H,dJ=3.3), 7.78 (lH,dd,J= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M + ) 


33 


OMe ^ 


MS (m/z) : 518(M T ) ; IR(KBr) : 3342, 2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm" 1 ; NMR2(300 MHz): 1.34-1.50 (2H,m), 1.80-2.03 (5H, 
m), 2.14(2H,q,J=9.1), 2.36(lH,m), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lHt,J=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H,s), 4.17(lH,dJ=8.0), 4.36(lH,d,J=7.4), 4.43(2H,d,J= 
5.8), 6.83(lH,d,J=9.9), 6.90(lH,d,J=7.4), 7.17-7.29(3H,m), 
7.40 (lH,br s), 7.42 (lH,d,J=7.4), 7.49 (lH,dJ=8.5), 7.72 
(2H,dJ=5.2), 7.77 (lH,dd,J=3.0,8.6) ; [ a] 20 D : -53.4° 
(c=0.03,EtOH) 


57 


Me h 


MS(m/z):494(M T ); IR(neat):3314,2927, 1633, 1537, 1480, 
1394, 1359, 1251, 1143, 1110, 870cm" 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,d,J=10.2),3.15-3.41(2H,m),3.61 
(2H,s),3.66(2H^n),4.18(lH,t,J=5.3),4.28(lH,d r F=6.7),6.63- 
6.89(lH^n),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,dJ= 
8.2),7.68-7.77(3H,m) ; ral 20 D : -19.5° (c=0.076,MeOH) 


58 


CI H 


MS(m/z) : 494(M T ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm" 1 ; NMR2(300 MHz): 1.26-2.20(10H,m), 2.76 (2H,m), 
3.11(lH,m), 3.20-3.26(3H^n), 3.58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lH,s),6.55(lH,t,J=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,tJ=7.4),7.18(2H,d,J=9.7).7.38(lH,d,J=9.9),7.46(lH,d,J 
=7.9),7.68-7.77(3Hjn) ; \aY°v : -24.2* (c=0.098,MeOH) 


76 




Col « U/-'1 

FP: 439 ; MP: 147-149 


81 


PhO 


Sal: HC1 

FP: 455 ; EA: Cal (C29H27N2O2F.HCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 


rnCH 2 o 

& 


Sal" HC1 

FP: 469 ; EA: Cal (C30H29N2O2F.HCl.H2O) C, 68.89; H, 
6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0'^^' 


FP: 469 


84 




FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 


& 


Sal: HC1 

FP: 473 ; EA: Cal (C29H26N2O2F2.HCI) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 


u 


Sal: Fu 

FP: 471 ; EA: Cal (C29H27N2OSF.C4H4O4) C, 67.56; H, 5.33; 
N, 4.77; S, 5.47; F, 3.24. Fnd: C, 67.63; H, 5.26; N, 4.74; S, 
5.45; F, 3.14 


87 


u 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, /=7.2Hz), 7.54(1H, 
d, J=8.0Hz) 


88 


M 


T7D- A1Q ■ T7 A • fol /T\./P\^NLfYPA C* 70 SR- W *\ 8R- 7SJ 1 ^ HR- 
Jrr\ *fZy, H/V. \-ol ^26^25^ 4^*V '^oo, Jl, j.oo, IN, ij.UO, 

F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-0 


Sal: 0.5Fu 

FP: 461 ; EA: Cal (C29H33N 2 O 2 F.0.5C4H4O4) C, 71.79; H, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHeXv^ 

Ph 

rn 


FP: 459 ; EA: Cal (C30H35N2OF) C, 78.57; H, 7.69; N, 6.11; 
F 4 14 Fnd* C 78 67- H 7 63- N 6 14- F 3 95 


91 


O 


FP: 431 ; EA: Cal (C28H31N2OF) C, 78.11; H, 7.26; N, 6.51; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


phC W 

o 


FP: 456 ; EA: Cal (CzgHaeNsOzF) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3.93 


93 


o 

BnO^N-^ 


Sal: HC1 

FP: 490 ; EA: Cal (C29H32N3O3F.HCI.O.5H2O) C, 65.10; H, 
6.40; N, 7.85; F, 3.55; CI, 6.63. Fnd: C, 64.70; H, 6.47; N, 
7.58; F, 3.45; CI, 6.57 
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6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 
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FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 
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CI H 
OH ^ 


MS(m/z) : 525(M~) ; IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm* 1 ; NMR2(300 
MHz): 1 .49-1.69(2H,m), 1 .89-2.39(8H,m),2.86-2.99(2H,m), 
3.31-3.43(lH,m),3.48-3.56(lH,m),3.58(lH,d,J=12.8),3.75 
(lH,d,J=12.8),3.72-3.84(lH,m),4.61-4.67(lH,m),4.84-4.96 
(lH,m),6.55(lH,dd,J=2.9,8.7),7.12(lH,d,J=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,dd,J=2.6,9.8), 7.51(lH,d,J=8.4), 
7.70-7.81(3H,m), 7.94-7.98(lH,m),9.04(lH,s) ; 
fal 20 D : -69.7* (c=0.18,MeOH) 
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MS(m/z) : 576(M') ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm* 1 ; NMR2(300MHz): 1.46-2.12(10H,m), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (lH,m), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,d,J=8.0), 6.95-7.09(6H,m), 
7.24 (lH,d,J=8.0), 7.34 (lH,d,J=8.0), 8.33 (lH,d,J=8.5), 
9.49 (lH,s) ; f Oi I d • ~71 .2°(c=0.03,MeOH) 


25 


5- 




MS(m/z) : 612(M T ) ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm* 1 ; NMR2(300 MHz): 1.52-2.20 (10H,m), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lH,m), 3.82 (2H,s), 4.08-4.22 
(2H,m), 4.65 (lH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H,m), 7.43 (lH,dd,J=9. 1,2.5), 7.71 (lH,d,J=8.6), 7.82 
(lH,dJ=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [ a] 20 D : 
-200.0°(c=0.004,MeOH) 
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^Cl 


MS (m/z) : 578 (M T ) ; TR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm* 1 ; NMR2(300MHz): 
1.45-1. 55(2H,m), 1 .60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H,m), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4. l6(lH,m), 
4.24(lH,dJ=8.7), 4.64(lH,brdd, J-l. 5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,dd,J=1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,d,J=8.1),7.50-7.54jf2H,m), 8.31 QH,dd,J= 1.5,8.1), 
9.24 (lRbrs) ; \ a 1 20 D : -59.3° (c=0.04,CHCl 3 ) 
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MS (m/z) : 534 (M T ) ; IR (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm" 1 ; NMR2 (300 
MHz): 1.45-1.56(2H,m), 1.59(2H,brs), 1.70-1.77(2H, 

\ -* nn r> i n/f TT \ <\ A fi f* ii / I TT "v r\ in/ATT * n 

m), 1.83-2.10(5H,m), 2.48-2.54(lH,m), 3.17(2H, brs), 
3.22-3.30(lH,m), 3.38-3.45(lH,m), 3.47(2H,s), 4.01- 
4.15(lH,m), 4.22(lH,dJ=7.8), 4.6 (lH,brdd, J=1.8,8.1), 
6.99-7.05(lH,m), 7. 19(lH,dd,J= 1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dd,J=1.5,7.8), 7.37(lH,d, J=8.1), 7.51(1H, 
dJ-L5), 8.34(lH,dd,J=1.5,8.1), 9.48(lH,brs) ; 
T a 1 20 D : -85.0°(c=0.03,CHCl 3 ) 
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MS (m/z) : 542 (M T ) ; IR (neat) : 3355, 2959, 1684, 
1628, 1530, 1450, 1341, 1031 cm -1 ; NMR2(300 MHz): 
1.19 (3H,d,J=6.6), 1.25(3H,d,J=6.6), 1.47-1.57(2H,m), 
1.63(2H,brs), 1.72-1.76(2H,m), 1.83-1.90(2H,m), 2.01- 
2.09(3H,m), 2.63(lH,brdd,J=5.4,12), 3.11(lH,dt,J=6.6, 
14), 3.17-3.26 (3H,m), 3.31-3.37 (1H, m), 3.48 (2H,s), 
4.04-4.16 (lH,m), 4.22 (lH,brd,J=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H,m), 7.38 (lH,d, J=8.4), 7.51 (1H, 
dj=1.8), 7.88 (lH,dd,J=1.8,8.1), 9.48 (lH,brs) ; 
f a fo : -84.7°(c=0.07,CHCl 3 ) 
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*»lift^*©inviln)CCR3fettMtt, k bCCR3^M)&£/BV>T, CCR3# 
#©iM«LL k hccR3^n- Ht* ScDNAfclEtirk h*#3ifii$?m3£ 

«fc D ^ p — ~ >^L, tgM^Z ^-pEFBOS-neo (Nucleic Acids Research. 18(17):5322, 
1990) fc^AU pEF BOS-neo-CCR3£ffr&b£: 0 Xl/£ h Ui$V— ya > 

SKli «3 , pEFBOS-neo-CCR3£B300-19(^'J'7>pre-Btt, Cell. 27(2 part 1): 381-390, 
1981) (Cb7>X7x^'>3>U 2mg/ml©iri»KG418-MmiCW'l4^^ 
Jfc£#7c (Blood. 93(1): 34-42, 1999) c d©^B^#^l%^M^ifa»^^trRPMI1640 
ft* (Gibco, BRL, ^U-5>F#U *S) UliU 5 /zM©fura-2/AM m\- 
», B#) £JD*., 37 < CT"30#r*H>*^-v'3>Lfco nn^lBJfirt 
#;i/5/^A$!)5»f& (0.1%^Jfil?f 7)1^5 >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T30$c^ h , 
fc« b fc. - y -T?&WLl3Lflt £340 nmS^380nmTJs&^3 LT 

500nm©^te£8!lJ£U B1&lft%)V^V&Wk8t±&&Gryi^mcz%<D%fe (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) fcUtflfffcHUfc. IBiramfc*?B9!fc&4b&£ 
iQLTl#Wtu^Sb&^, kheotaxin (Pepro tech Inc, Za-^f^-W, * 
B) 50ng/ml^»T^^iTrCCR3g^#:^Mb^:o ^tflMCA^TtJft 

»t*»i&[*£jrttiU cneott^rfe^H^^fci^^ICsoffi (fcheotaxinM 

1, 12, 27, 63, 67, 69, 70, 76, 81, 88, 90, 9 
1, 92, 93, 95, 9 7RZS9 8 ©ft£Wa045~O.OOlMM©IC 5 ott£^bfc B 

&«£^A (GB-1345872-^^|g^fBm©N-(l-^>> ? ;Wk<U^>-4-1';i/) 
^>X75 F) \S&tm<DM&* lOtfMTSttStt^S&^ofc. MtB© 
WOOl/10439-^^lCtt, ^&jpg£E$£©<b£^10MMT20~50%, 50~80%X 
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Botaxinfctt* £ n£CCR3© U # > K tt, CCR3fr 5 ©*HRK:«k D iff lt«©JKSS 
!fel&?[^^ClT» j^$I^bfc$?@t^&major basic protein (MBP), eosinophil cationic 
protein (ECP), eosinophil-derived neurotoxin (EDN)„ eosinophil peroxidase (EPO)H© 

^ig^lT. iol, «fcD*A©*MI*SlftbfcMi*tl/T, theotaxinMfci 

«A «fc D ff#^$nfc^lfil50ml^PBS-e 2 ftWRUfcft, fflSTOPAQUE 1083 (& 
^S^: Sigma, 5X~U#K #ffl) ±fcSJPLT»fr#«U ^Sttft^SB^fc 

^Drf-Xii^iHflS^vXT-A (Miltenyi Biotec, Bergisch Gladbach, F-fSO 
£ffil>> (£?i»Jt^>95%) d©»»**0.1% BSA^ 

RPMn640±g*ftfcMU 4xl0 4 /well tt£% «fc 5 £967^1/- h fctf&LTlllfcKiE 
Vifeo #^x;P«irt)^T2.5%BSA-g-WPBS(CJ:D37 < CT2^f B ^SbT^ 
a^^>^$rff -P^lo t heotaxm5ng/ml£$sin^ C0 2 -i >4^^— P^lZMM 
*4«?M#«bfc. d©^, «±»^IIIJRbT±?i4 I ©EDN*^PharmaciaEPX 
RIA^yh (Pharmacia Corporation, — zl—P^— S?— / ^H) fd<fcoTi!j^Lfco 
t heotaxmfcJ:*jMitl^KDMSOC»*FUfcib^«ttJ&*JPL/ (M&DMSOjt^ 
0.1%) EDN^Stfc^-r-Sffi^ffffl^ICsoiE (fc heotaxin«{Cct^EDNM^50% 

*SSatC*5ViTmg^!ll, 1 2, 2 7, 6 3 ©fc£W20.50~21 nM©IC 5 o*t^^ 

b7Co 

Das£©^?£ (J. Immunol. 159(3): 1466-1473, 1997) SHBfiJfc&Ux eotaxinS#£ 

ftttftUBfclMllibfc. W^l 0 l^80|(l3pe7;i/7'$ > (OVA; 0.1 mg) 
RZfcK&fcT^ri^A (3.3 mg) SStfM ml© U (PBS) 
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'&6-m$b<DM®BALB/cWX KflUaflffltfTS C t \Z «fc D JSfELfc. 15 0 i fcT 
^Xeotaxin (Pepro tech Inc> — a.— jNi t^H) EE&fc D500ng (0.1% 
4 s Jto»7)^$>MrPBS0.5inlfc*») Mffift&WLfc. 
Seotaxing4CD30~60^lu(C^# Lfc 0 Eotaxing4®6l^KftK:8ffSgt «fc D 
*ajE*U», lUM^U>^^SAe*5ii>lTj«Jfirt*i5fej*b, Mlfi^lsIJR 
bfeo IMHIllSfttt-fe^y^a dill: B#^«, llJiC, B#) K:«fcDiBI£L 
tzc Cytospin3 (Sftffig : Shandoiu tfy^A-^ *BP) k!Tf^fibfcJfe*«' 
#£Diff-Quik (MiStl : BKtt«^^ 0*) TSteU ^UttflS 

1 1 o An* t> <d t -r s . 

CX3G»a«ja©ffittfl2ftiqiiW-r-5f^ffl (CCR3M#EM) ZmTZtztb, CCR3© 

ftlSffltlk 7 h tf-tt&im Mtt*fl§^ *n->*H?K Mtffcmv&3fe£ 
*nt#5JHIftRr«*»OTHfX»4?l&ailtUTW«*l?»S. 
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if at <d $s m 



i. itos (i) T^$n§^^x^©^fi5»c^$n§^^^-r?>ccR3 



a:h, g&£nWTfc«kV>7U-;k S&$*lTl>Tfc«kV>'Vrnat g& 

X:*g£\ -R 00 -, C 2 47)ltr-U>s C 2 *7 -0-, -S-, -SO-, -S0 2 -> 

-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 SO z -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R 00 -SO-, -R°°-S0 2 -, -R 00 -NR 4 -, 
-R 00 -CO-, -R°°-0-CO-, -R 00 -CO 2 -, -R°°-CONR 4 -, -R 00 -NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R°°-S0 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R°°- , -NR 4 CO-R 00 - , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SC^NR^R^-XK-O-CO-NR^R 00 - ; 
R 00 : «&SnWTt><fcVK: w 7 , ;Mf U> ; 



r 3 : Anyx -r°> c 2 ^7;v^-;k cm7;^^;^ -oh, -sh, -n(r 4 > 2 , 

-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(fi^£*lWT «k V>7 




(I) 




82 



WO 02/18335 



PCT/JP01/07321 



U-;i/), -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR^OHW&^nWTt) «fcV>7 
'J-Jl^ -O-R 0 , -S-R°, -SO-R 0 , -S0 2 -R°, -S0 2 NR 4 -R°X«-S0 2 NR 4 -(M^$ 

R°: mftSnTViTfei^c^^WW ; 
k : 0, 1X&2 ; 
W : CHXteN ; 

Y:-CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -> -CO-, -R°°-CONR 4 -, -R 00 -NR 4 CO-, -C 2 . 6 7 
;i/^r-l/>-CONR 4 -, -C 2 . 6 7;i/^-W>-NR 4 CO-> -C 2 . 6 7;l/+^l/>-CONR 4 -> 
-C 2 .67;i/^-l/>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R°°-NR 4 CO-> -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, -NR 4 CONR s -, -C0 2 -, -O-CO-NR 4 -, 
-O-R 00 -, -R 00 -O-, -C(=N-C0 2 C M 7;U^;l/)-NR 4 -, -C(=N-S0 2 C,^7;l'^;i/)-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N02)-NR 4 -X»-C(=N-CN)-NR 4 - ; 

R^'xtfR 22 : m— xnm^zmfsi-ox, -h, -r°, ad^> ) -OH, -0-C w 7J^ 

;k -CN, -CONH 2 , -C0 2 HX«-C0 2 -C,^7^^;i/ ; J&^teR^RZSR^-fct 
^omvaWbT i b«fc<, $ Vi ^R 2, S.^R 22 ^-#: fcfc o T^x P JSC 

^x^ »f $ nt ^ t £ ^c w 7 v y t v xr^rur 22 ^^^ m t z 

n : 0, 1X&2 ; 

fix ^x h j; ^ □ 7 Jl^;i/o 

(r) 

«fc^7U-;w g^^nT^T^ckViA^D^x^s^^nT^Tfectvi^^p 

7;i/+;U^S1"o A#?H, X#|g£\ B^7iZjK ^O, Y^CONH©3§ 

Jit, £TF<Dft;-&tl£E§K : Y^-CONR 4 -X«-NR 4 CONR 5 -XS>D, J&O, (i)X# 
££\ -R 00 -, -0-, -R^-SOz-Xte-SOz-R 00 -, (ji)X^-S0 2 -, -NR 4 -, -NR 4 CO-, -NR 4 SO z -, 
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-NR^-Xte-R^S-, fr-D, AMi©y^07W, (iii) X/0*-R°°-NR 4 -, 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, #0» AtfMMWkV) 07fy*)lX\mWWk<D 

7x~;k (iv)x^-co-, ao> a^ao^t^^ no 2 , cn, c^JWk Any 

>-cmm^tircCu 6 7)V^)V, C^7)V*U>-7^-)V, 0-C,. 6 7;l^;k 0-(A 

□^Tff^ftfcc^k*;^ so 2 -Ci. 6 7;Wk conh 2 , co 2 k&#co 2 -c,. 6 
7;i/^;b)^e>jllR$ti^S©^"e^^tiTViT : bJ;Vi7xn;K (v)x 

^_S0 2 -, -CO-Xte-R°°-CO-, R 2l lkZ$R 22 ffik. % f£H> B^M^T&^lf 

2. Y^-CONR 4 -, -NR 4 CO-> -NR 4 -CO r , -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 ^ 
7;k^~k>-CONR 4 -, -C 2 -67;k^k>-NR 4 CO-, -C 2 *7 W>-CONR 4 -, 
-C 2 ^7;U^r-I/>-NR 4 CO-> -0-R°°-CONR 4 -> -0-R°°-NR 4 CCK -S-R°°-CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 -'r S^WsfcOiSB 1 

3. (n) x^^n^t^mxu^om^mzn^n^o 



A : fi^2ftT^T&ck^7U-;k m^^tlTViTfect^^D^ fi$l£tl 
TViT^iV^^$nfe->^n7;Wl'X««^$tlT^Tt)c};V^>^D7;l' 

X:*§£» -R°°-> C z . f> 7)W-\/>, C 2 ^7)V^r-U>, -0-, -S-, -SO-, -S0 2 -, 
-NR 4 -, -CO-, -C0 2 -> -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -0-CO-, -O-CO-NR 4 -, -R°°-0-> -R°°-S-, -R°°-SO-, -R°°-SO r , -R 00 -NR 4 -, 
-R°°-CO-, -R°°-0-CO-, -R°°-C0 2 -, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-> -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 




(n) 
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-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R°°-Xte-O-CO-NR 4 -R 00 - ; 

r 00 : mm^nx^x%^c^7)v^u> ; 



R 3 : /Noy>, -R<\ C^l^^Jk C 2 *T)V*-)V, -OH, -SH, -N(R 4 ) 2 , 
-CHO, -C0 2 R 4 , -CON(RV -NR 4 CO-R°, -NR 4 CO-(S^£nWTkcfc^:7 
>J— -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(fiJI £ tlT V i T & c£ V* 7 
U— -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(^£ 

R°: fitftStlTViTt)«kVsc w 7;V^; 
• k : 0, 1X«2 ; 

Y:-CONR 4 -, -NR 4 CO-> -NR 4 -C02-, -CO-, -R 00 -NR 4 CO-, -C 2 . 6 7JV^r-U>-CO^R\ 
-C 2 . 6 7;V^3il/>-NR 4 CO-, -C 2 . 6 7;U^^:l/>-CONR 4 -, -C 2 -67)l*~U> 
-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-> -S-R°°-CONR 4 -> -S-R 00 -NR 4 CO-, 
-SO-R°°-CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -COr, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-> -C(=N-C0 2 Cm7; WI-O-NR 4 -, 
-C(=N-S0 2 C M 7;P^;i/)-NR 4 -, -C(=N-S0 2 NH2)-NR 4 -, -C(=CH-N0 2 )-NR 4 -X \t 
-C(=N-CN)-NR 4 - ; 

R^RXfR 22 : IWJ— XWtSWCjifcoT, -H, -R°, AD'^X -OH, -O-CmjT;]/^ 
;k -CN, -CONH 2 , -CO 2 HX«-C0 2 -C M 7;i/^;W ; ilc^teR^&^V^-ftt 
&oWVSMbtfeJ:<, £ V> teR 2i Rtf R 22 £t-#: tU-oX^um 

?x*mt£nx^xb£^c u6 7)i*u>tvxR 21 &tfR 22 tfte&tzmtz 
¥umx\z$kmmz&j$.Lx%&^ ; 

n : 0, 1X«2 ; 
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Z 1 : -0-, -S-, -SO-, -S0 2 -, -NR 4 -> -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-> 
-NR 4 -CO-NR 5 -, -NR 4 SO r , -S0 2 NR 4 -, -NR 4 -CO r , -R 00 -O-, -R 00 -S-, -R°°-SO-, 
-R°°-S0 2 -> -R°°-NR 4 -, -R°°-CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -, -R°°-SO 2 NR 4 -Xtt-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -% C 2 *7)W- V X C 2 ^7)^- V X -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-SO 2 -R 00 -, -NR 4 -R°°-> -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R°°-, 
-NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -> -NR 4 -C02-R TO -X«zM;:iE*c©X ; 

R 12 : H, flHft$nT^Tt>«k^TU-;k B$3*lWTfc i^T-ajRX 

<&U OTtfMb-S-MiK : Y^-CONR 4 -X«-NR 4 CONR 5 -T'ag>D> J^O, (i)X^ 

-R 00 -, -0-> -R°°-SO 2 -X«-SO 2 -R 00 -, (ii)X^-S0 2 -, -NR 4 -, -NR 4 CO-, -NR 4 S0 2 -> 
-NR 4 -R°°-X^-R 00 -S-, J&O, A^ISi©'>^D7;V+JK (iii) X^-R°°-NR 4 -, 
-R^-NR^CO-X^-R^-NR'SOr, ^C!, A)WMJfc©3/* D7MMSigil© 

7x-jk (iv)x^-co-, AJ&*(An$*x no 2 , cn, c,^t;p^;1/> Any 
>T*^$nfec,. 6 7;i/^;K c,. 6 7;^i/>-7xn;k o-c,^7;1/^;k o-(a 

n^>tli$tlfcC w 7MJl'), S0 2 -Ci^7;i/^;i/, CONH 2 , COzH&tXCOrC^ 

7;w^6S^$n*s©*Tfigi'snT^T i b«fcVi7x— ;k (v>x 

^-SO r , -CO-X&-R 00 -CO-, R 21 &tfR 22 ^<h*>KH, ^"3, Bimm : ?'C%>&£.X 

5 . (S)-N2-(2-? □ D 7x^;i/)-Nl-{exo-8-[(6-7;^n^"7^ Vy-l-i M^)V\-%- 
7 If t: v- £ O [3.2.1] * 7 * >-3-< ^ } hf O U 5? >-l,2- )V^^r 5 K , 
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(S)-Nl-{exo-8-[(6-7;i/^n±7^ U>-2-^ )V)^)V]-8-7lf t'^7 D[3.2.1]^i7 
^>-3--f^J-N2-(2-- hD7x-;i/)tTD U V>-1,2-X^;i/^^1^5 F, 
GS)-N2-<2,6-5?£ □ D7x-;V)-Nl-{exo-8-[(6-7;i/^-D^7^ ]/>-2--f 
^]-8-7if tf->7 a[3.2.i]*??>-3--()l/}¥n U ^>-l>^#;i^*1t5 F, 

(S)-Nl-{exo-8-[(6-7;i/^D^-7^ l/>-2--f ;i/)^^;P]-8-7if tf 5>7 n[3.2.1]^7 

7 >-3--r ;i/}-N2-(2- h U u ^ ^;i/7 x^;V)t: a y $; >-i,2-~7# ;i^*if 

5 F, (S)-N2-(2-7 D P-4-fc: FD^y7i — ^)-Nl- {exo-8-[(6-7 □ 7 7 1/ > 
M^M-%-7^ tf 5>7 n[3.2.1]:t77 >-3-^;i/} tf D U v^-U-v^Jl/tf 
F\(S)-N2-(2-7Pnt-5-k Hn^~>7x-;i/)-Nl-(exo-8-[(6-7;i/^-D^-7^ 
l/>-2--T ;V)^^;i/]-8-71f tfv-^ D[3.2.1]^7^>-3--f^} tf D U ^>-l,2->>;& 
Jl^^lf 5 F\ (S)-N2-(2-7 PD-5-t F □ 7 x ZJl/)-Nl-{ l-[(6-7 J>^" □ 1 7 

7 i/ >.2-< ?)V] t!^ u 5? >-4--f ;vj t° □ u y-ia-z?* ;v^*if 5 f , 

(S)-N2-(2- 1/ 7 7 7 x n;io-Ni- { exo-8-[(6- yjl^ai-y^u >-2--f ;P) ^ ^;i/]-8- 

7 if tf->7 D[3.2.i]^7^>-3--r ;vj trn u ^>-i>^#;i^3rif =» f\ 

N-{exo-8-[(6- 7 O ^- 7 ^ 1^ >-2--f )V)* ^)V]~8-7 If tf ^ 7 D [3.2. 1] ^" 7 37 > 
-S.-f^J^tf^U^^l-^^-^^OX^^ h\ 2-[(2-7.aD7x-JH7Jl/ 
77- ;W]-N- { exo-8-[(6- 7 ^ ^ O y 7 V > -2- -f ;]/) ^ 3 1 ^]-8- 7 if tf ^ 7 □ 
[3.2.1]t7^>-3--f^)^>X7$ F> (S)-2-[(2-y7;7i/^y)^f 
;l']-N-{exo-8-[(6-7;l^D^7 7 l/>-2--f )V) ^ )Vy%-7 tf ~>7 P[3.2.1]:t7 
7>-3-<JHtfDU^>-l-#JM^1f5 F\ (S>l-(N-^7y-N , -{exo-8-[(6-7;P^ 

n 7 7 v >-2--r ;io p< ^;v]-8- 7 if tf -> 7 □ [3.2. i] ■* 7 7 >-3--r ;p j * )V a* 5 ^ 

F^;V)-N-(2-S>7y 7x^;i/)tfnU> f >-2-^;i'^1f5 h\ N-{exo-8-[(6-7;l/:t 
□ ^771/ >-2-^ W ^jV]-8-71f t: ~> 7 □ [3.2.1]^7 7 >-3--f ^}-2- k F □ * 
v-6-(tf^U y>-l-*il/#-JV)^>X75 F, 2-(7ifA >-\-ti)Vt-- 
;b)-N-{exo-8-[(6-7;i/^n^-7^ V>-2-^ )V)^^)V]-S-7^r tf S^7 0[3.2.1]^7 
7>-3-<;P)^>X75 F\ N-{exo-8-[(6-7;^D^-7^l/>-2-'f;i/)^^;i/]-8- 

7 if tf ->7 □[3.2.i]^-77>-3--r;i/}-3-(tf^u ^>-i-^;i/#n;i/)t:U 

;i/^^1f5 F^I/2-(3-7iftf->7P [3.2.2J/^->-3-*;l/^-;P)-N-{exo-8-[(6-7 
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)\,# U -T 7 * V >-2--f 5-)V]-t-7-tf \L*/&U [3.2.1]:* £ * >-3--T m ^ >x 
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